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Since 1986 and every two years subsequently!, the National Science Foundation (NSF) and the
National Institutes of Health (NIH) have collected data on the amount and quality of science and
engineering research space, the extent to which universities, colleges, hospitals, and nonprofit research
organizations were constructing new facilities and repairing existing space, and the funding of this
activity. The findings highlighted below focus on biomedical research facilities - those located in
the biological and medical sciences - and summarize those in the report, The Status of Biomedical
Research Facilities: 1996.

In 1996, institutions performing biomedical research devoted a total of 67.4 million net
assignable square feet (NASF) to this research. The biological sciences occupied 53 percent
of the total biomedical research NASF (35.9 million NASF) and the medical sciences
occupied 47 percent of this space (3 1.5 million NASF).

Forty-seven percent of all biomedical research-performing institutions classified the amount of
biological science research space as inadequate, and 5 1 percent indicated that they had an
inadequate amount of medical science research space. Forty-five percent of the biomedical
research space at research-performing institutions was considered “suitable for use in the most
scientifically competitive research.”

In fiscal years 1994-1995, expenditures on projects to construct biomedical research space
totaled $1,521 million, a decline of $723 million in constant dollars (adjusted for inflation)
from the previous two fiscal years.

Expenditures on projects to repair/renovate biomedical research space also declined from
fiscal years 1992-1993, from $710 million to $674 million (in constant dollars).

The largest proportion, 35 percent, of new construction was funded by state and local
governments. Institutions used their own funds to finance 46 percent of all repair/renovation
projects.

In 1996, 36 percent of all institutions with biomedical research space reported capital projects,
either construction or repair/renovation, that were needed but had to be deferred because funds
were not available. The estimated cost for deferred biomedical research construction and
repair/renovation projects totaled $4.1 billion.

In 1996, the 68 research-performing Historically Black Colleges and Universities (HBCUs)
contained 2.4 million NASF of S&E research space; 29 percent of this space was designated
for biomedical research. Sixty-seven ypercent  of biomedical research space located in HBCUs
was dedicated to the biological sciences and 33 percent to medical sciences. Five HBCUs
started construction projects, totalling $685,000 in fiscal years 1994-1995. Repair/renovation
projects totalled  $6.9 million in that same time period.
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Executive Summary

Biomedical research facilities are a critical component of the nation’s science and engineering (S&E)
research system. The availability and condition of biomedical research space directly affect the
scope and quality of the biomedical research conducted at the nation’s colleges, universities, medical
schools, hospitals, and other research organizations. Numerous Congressional committees have
expressed concerns about the quality of S&E facilities and the costs of maintaining them. Hearings
held in both House and Senate committees on science and technology in the mid-1980s led to the
conclusion that the condition of research facilities posed a “serious and ongoing problem. . . .”

To address the need for information on the amount and quality of research space, Congress
mandated that the National Science Foundation (NSF) gather this information and report it to
Congress. Since 1986, NSF and the National Institutes of Health (NIH) have collected data on a
biennial basis to address Congressional concerns. The first study, a “quick response” survey,
provided limited data regarding biomedical facilities issues. In 1988, 1990, 1992, 1994, and 1996,
full scale surveys provided considerable information about the nation’s academic research facilities.

This report describes the findings from the 1996 Survey of Scientific and Engineering Research
Facilities at Colleges and Universities (Facilities survey) and places them in historical context by
comparing results with those from earlier surveys. Following a brief discussion of the study
methods, the remainder of this executive summary presents the findings from the 1996 Facilities
survey about the availability and condition of this nation’s biomedical research facilities.

Methods
The college/university sample for the 1996 Facilities survey represents a universe of approximately
560 institutions. This universe includes all colleges and universities with research and development
expenditures of $50,000 or more as well as Historically Black Colleges and Universities with any
R&D expenditures.’ In addition, a sample of hospitals, medical schools and nonprofit research
organizations that received extramural research funding for biomedical research from NIH in fiscal
year 1992 were also included in the study.

The 1996 survey was mailed to all sampled institutions in the fall of 1995. Extensive telephone
follow-up was used to elicit a 93 percent response rate and to resolve questions regarding
incomplete or inconsistent responses. Sampled institutions that participated in the 1994 survey were
also sent a computer generated “facsimile” of their previous responses. (See Appendix A, Technical
Notes, for a detailed description of the sampling procedures and data collection methods.)

’ The first two cycles of the survey, 1986 and 1988, included only 29 HBCUs. Based on additional
information not available when the first two surveys were conducted, the sample for the 1992 and 1994 studies
were expanded to represent an enlarged group of 70 research-performing HBCUs.
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Amount of Research Facilities Space
In 1996, institutions performing biomedical research devoted about 67.4 million net assignable
square feet (NASF) to this research.’ This figure represents continuing growth in the amount of
biomedical space - from 5 1.9 million NASF in 1988 to 62.5 million NASF in 1994 to 67.4 million
in 1996. Of the 67.4 million NASF, 35.9 million NASF was devoted to research in the biological
sciences, and 3 1.5 million NASF was devoted to research in the medical sciences. Forty-two
percent of all biomedical research space was located in medical schools, while 39 percent was
located in colleges and universities. Of the biomedical research space, 56 percent of medical
science research space was located at medical schools (Chart ES-l). Fifty-two percent of biological
science research space was located at colleges and universities.

Chart ES-1
Distribution of biomedical research space in biological and medical sciences,

by type of institution: 1996
College and universities
Medical schools
Research organizations
Hospitals

Biological sciences Medical sciences
(base = 35.9 MNASF) (base = 31.5 MNASF)

KEY: MNASF = Net assignable square feet in millions

SOURCE: National Institutes of Health, 7k Sfafus of f3i~mxdid  Rexarch  Fadifies.
1996. Bethesda, MD, 1997

’ Throughout this report. research is defined as “all research and development activities of an institution
that are budgeted  and accounted for.” Research can be funded by the Federal government, state governments,
foundations, corporations, universities, or other sources. “Research space” refers to the net assignable square
footage of space within research facilities (buildings) in which research activities take place. Multipurpose space,
such as an office, is prorated to reflect the proportion of use devqted to research activity.

. . .
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Adequacy and Condition of Research Facilities Space
A large proportion of survey respondents indicated that the biomedical research space available to
them in 1996 was inadequate and not sufficient to support the needs of their research. In fact, over
half of the institutions, 51 percent, classified their medical science research space and 47 percent
classified their biological science research space as inadequate.

Of the 67.4 million NASF of biomedical research space available in 1996, 11.5 million NASF (17
percent) needed either major repair or renovation or needed replacement (Chart ES-2).
Approximately 45 percent of all biomedical research space was rated as suitable for use in the most
scientifically competitive research. This proportion decreased for colleges and universities; which
rated 37 percent of their biomedical space as suitable for competitive research.

Chart ES-2
Condition of biomedical research facilities,

by institution type: 1996

Colleges & Universities

Medical Schools

Research Organizations

Hospitals

Suitable for most scientifically competitive research

Effective for most uses

Requires repair/replacement

NOTE: Because of rounding, components may not add to 100.

SOURCE: National Institutes of Health, The Status of Biomedical Research Facilities: 1994, Bethesda, MD, 1996

ix



Construction and Repair of Research Facilities
In fiscal years 19941995, institutions spent $1,521 million to construct new biomedical research
space. This amount represented a decline of $723 million in constant dollars from the two previous
fiscal years and the first decline in construction expenditures since NSF and NIH began collecting
data on biomedical research facilities.

During the same time period, institutions spent $674 million to repair/renovate biomedical research
space. This amount also represented a decline in expenditures from the previous two fiscal years
and only a slight increase, in constant dollars, since 1986-1987.

Funding of Research Facilities Projects

Of the $I,52  1 million spent on new construction of biomedical research facilities in fiscal years
1994-  1995, state and local governments provided 35 percent of the funds and institutions funded 30
percent with debt financing (Chart ES-3). This represented the largest percentage contribution from
state and local governments of any survey year. In fiscal years 1986-1987, private donations
represented the primary source of construction funding - 36 percent. Over time, funding from the
Federal government increased from 5 percent to 13 percent between the 1986-1987 and 1992-1993
fiscal years and declined once again to 5 percent in 1994-1995.

Institutional funds represented the largest contribution to the repair/renovation of biomedical
research space in 1994-1995, 46 percent. Eight percent of all repair/renovation funding of
biomedical research space was provided by the Federal government in that same year.

X



Chart ES-3
Sources of funds for construction of

biomedical research facilities:

1966- I  967 1988-1989
(Base = $1.4 billion) (Base = $1.8 billion)

1990-l 991
(Base = $2.2 billion)

1992-i 993 1994-1995
(Base = $2.2 billion) (Base = $1.5 billion)

Federal Government

Stateilocal  government

Pnvate  donatIons

Debt financing

InstWtionlother  funds

‘Findings are limited IO projects with estimated total cost at completion of $100,000 or more for research space.
Estimates are prorated to reflect research components only. Current dollars have been adjusted to 1993 constant dollars
using the Bureau of the Census’ Composite Fixed-Weighted Price for Construction.

NOTE: Because of roundmg, components may not add to 100.

SOURCE: Natlonal  Institutes of Health, The S~nrus  ofBiomdical  Research Facilities: 1994, Bethesda, MD, 1997
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Deferred Construction and Repair/Renovation
Since its inception in 1988, the Survey  of Scientific and Engineering Research Facilities at Colleges
and Universities has provided considerable data on the amount, condition, and capital project
activity in our nation’s research-performin,(7 institutions. An equally important issue, and a concern
to policy makers, is the amount of additional S&E research space needed as well as the cost to
repair/renovate existing S&E research facilities.

The I996 survey asked respondents to report deferred construction and repair/renovation costs that
related to current S&E research program commitments. Several other limits were placed on
respondents to avoid “wish list” types of estimates (See Item 7 of the survey in Appendix B). IN
1996, 36 percent of all institutions with biomedical research space reported construction or
repair/renovation projects that were needed but had to be deferred because funds were not available.
The total estimated cost for deferred biomedical research construction and repair/renovation projects
in 1996 was $4.1 million.

Research Facilities Space at Historically Black Colleges
and Universities

Historically Black Colleges and Universities (HBCUs)  have played an important role in the
education of black students at all higher education levels for over 100 years. These universities and
colleges consist of both public and private institutions as well as two-year, four-year, and
professional schools. In 1991, approximately 269,000 students attended the 105 institutions of
higher education considered HBCUs by the U.S. Department of Education. Although the HBCUs
have considerably less biomedical research space than other research-performing institutions, the
HBCUs are an important source of science degrees for the black students who are currently enrolled
in college.’

In 1996, 68 research-performing HBCUs contained 2.4 million NASF of S&E research space. Of
this space, 29 percent (700.000 NASF) was devoted to biomedical research. Compared to all
research-performing academic institutions, HBCUs comprised 12 percent of the nation’s research-
performing institutions, but only contained 1.8 percent of the nation’s 54.6 million NASF of
biomedical research space.

HBCUs reported that eight percent of their biomedical research space needed major
repair/renovation to be used effectively. Among a panel of 29 institutions that has been sampled
consistently since 1988, funding for repairs/renovation increased from $2 million in fiscal years
1992-  1993 to $6.8 million in the next two fiscal years. In both time periods, only two HBCUs

’ A recent study of science and engineering doctorates revealed that almost 30 percent of black science
and engineering doctorate degree recipients between 1985 and 1990 received their degrees from HBCUs.
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reported repair/renovation projects of $100,000 or more. Since the first NSF/NIH survey, new
construction funding declined steadily, from $42 million in 1986- 1987 to $0.2 million in 1994- 1995.
HBCUs  received 70 percent of the funding for new construction of biomedical research space from
the Federal government.

Laboratory Animal Research Facilities
In 1996, 85 percent of biomedical research-performing institutions maintained laboratory animal
facilities. In total, 659 institutions contained 14,030,OOO  NASF of animal research space. Eighty-
two percent of this space fully met government regulations on the humane care of laboratory
animals. Nine percent of the space required limited repair/renovation before being able to meet
compliance standards, while 8 percent required major repair/renovation. Eighteen percent of the
institutions with animal care research space scheduled a total of $265.7 million of either
repair/renovation or new construction projects for laboratory animal facilities for fiscal years 1996
and 1997.

. . .
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Introduction

Background

Biomedical research facilities are a critical component of the nation’s science and engineering
(S&E) research system. The availability and condition of biomedical research space directly affect
the scope and quality of the biomedical research conducted at the nation’s colleges, universities,
medical schools, hospitals, and other research organizations. Numerous Congressional committees
have expressed concerns about the quality of S&E facilities and the costs of maintaining them.
Hearings held in both House and Senate committees on science and technology in the mid-1980s
led to the conclusion that the condition of research facilities posed a “serious and ongoing
problem. . .”

To address the need for information on the amount and quality of S&E research space, Congress
mandated that the National Science Foundation (NSF) gather this information and report it to
Congress:

The National Science Foundation is authorized to design, establish, and maintain a data
collection and analysis capability in the Foundation for the purpose of identifying and
assessing the research facilities needs of universities and colleges. The needs of
universities by major field of science and engineering, for construction and
modernization of research laboratories, including fixed equipment and major research
equipment, shall be documented. University expenditures for the construction and
modernization of research facilities, the sources of funds. and other appropriate data
shall he collected and analyzed. The Foundation. in conjunction with other appropriate
Federal agencies, shall report the results to the Congress. The first report shall be
submitted to the Congress by September I, 1986. (42 U.S.C. 1986)

Since 1986, NSF and NIH have collected data on a biennial basis to address these concerns of
Congress. The first study, a “quick response” survey, provided limited data regarding biomedical
facilities issues. In 1988. 1990, 1992, 1994, and 1996, full scale surveys have provided
considerable information about the nation’s research facilities.

This report describes the findings from the 1996 Survey of Scientific and Engineering Research
Facilities at Colleges and Universities and places them in historical context by comparing results
with those from earlier surveys.

xiv



The Survey and its Design

The 1996 Survey of Scientific and Engineering Research Facilities at Colleges and Universities,
like earlier efforts, collected data on the amount of S&E research space in the nation’s higher
education institutions, the adequacy and condition of this space, the extent to which universities
and colleges were constructing facilities and repairing/renovating space, and the funding of this
activity.

Since the survey was initiated in 1986, attention has focused on providing trends on issues related
to biomedical research space. Slight changes have been made to the survey, however, in each of
the data collection cycles. In 1996, the survey included questions to determine need for additional
biomedical research space as well as the need to repair or renovate existing space. The wording of
some questions was also modified, as well as possible responses. These changes were made in
response to new concerns of NSF, NIH, and Congress, as well as to concerns of institutional
respondents and advisory panel members representing the higher education and research
communities.

The college/university sample for the 1996 survey represents a universe of approximately 560
institutions. These institutions include all colleges and universities with research and development
(R&D) expenditures of $50,000 or more as well as Historically Black Colleges and Universities
(HBCUs)  with any R&D expenditures.’ In addition, a sample of over 200 hospitals and nonprofit
research organizations that received extramural research funding for biomedical research from NIH
in fiscal year 1992 also were included in the study. The total survey sample represented a
universe of 780 institutions with more than $50,000 in research and development (R&D) as well
as HBCUs with any R&D expenditures.

The 1996 survey was mailed to the college and university sample in early fall of 1995 and to the
research organizations and hospitals in mid November. Extensive telephone follow-up elicited a
high response rate and resolved questions regarding responses. Sampled institutions that
participated in the 1994 survey were also sent a computer-generated “facsimile” of their previous
responses. Overall, 96 percent of all sampled institutions completed the survey.

’ The first two cycles of the survey, 1986 and 1988, included only 29 HBCUs. Based on additional
information not available when the first two surveys were conducted, the sample for the 1992, 1994, and 1996
studies was expanded to represent an enlarged group of 70 research-performing HBCUs.

xv



The Report

The Status of Biomedical Research Facilities: 1996 focuses on biomedical research facilities -
those facilities located in the biological and medical sciences. Biomedical research facilities are
not only located at academic institutions, but also are located in hospitals and nonprofit research
organizations. This report is one of two major reports presenting findings from the 1988, 1990,
1992, 1994, and 1996 surveys. A companion report produced for Congress by NSF, Scientific and
Engineering Research Facilities at Colleges and Universities: 1996, presents findings that are
limited to academic institutions and do not focus on biomedical research facilities specifically.

The 1996 NIH report follows a similar format to the NSF report with each chapter organized
around the following sections:

Highlights, a summary of key findings;

Data  Considerations, a presentation of data limitations or interpretations; and

Findings, tables , graphs, and text that address issues pertaining to the state of biomedical
research facilities in the United States.

This report provides information similar to that presented in previous reports, particularly data
pertaining to trends in the amount, condition, capital activity, and funding of biomedical research
space, as well as a profile of HBCUs.

Chapter 1 presents findings on the amount of biomedical research space available in academic and
nonacademic settings. Chapter 2 examines the condition and adequacy of biomedical research
space as assessed by institutions. Chapter 3 provides information on the costs in constant dollars
of constructing facilities and repairing/renovating biomedical research facilities. The sources of
funds for these capital prqjects  are presented in Chapter 4. Chapter 5 is new to the NIH report
and focuses on deferred construction and repair/renovation in biomedical research facilities.
Chapter 6 provides a profile of HBCUs,  and Chapter 7 discusses the condition of animal research
facilities within biomedical research space.

Interested readers can turn to Appendix A, Technical Notes, for additional material about the study
design, methodology, and selected standard errors. Appendix B contains the survey instrument.

xvi



Chapter 1

Amount of Research Space

Highlights . . .

Within academic institutions of all types, the biomedical sciences comprised 40
percent, 54.6 million net assignable square feet (NASF), of the total research space
assigned to all science and engineering fields.

In 1996, institutions performing biomedical research devoted a total of 67.4 million
NASF to this research. The biological sciences occupied 53 percent of the total
biomedical research NASF (35.9 million NASF) and the medical sciences occupied 47
percent of this space (31.5 million NASF).

Research space in both the biological and medical sciences continued to increase, a
pattern evident since 1988, the first year data are available and the National Science
Foundation (NSF) and the National Institutes of Health (NIH) began collecting data on
biomedical research facilities.

Slightly over half, 52 percent, of all biological science research space was located in
colleges and universities; 56 percent of all medical science research space was located
in medical schools.
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Data Considerations
The 1996 Survey of Scientific and Engineering Research Facilities collected data on the amount of
net assignable square feet (NASF) devoted solely to organized research as well as the NASF
assigned to both instruction and research in each major scientific and engineering (S&E) field.
Instructional and research NASF includes all space assigned to the fields or the departments within
fields, such as departmental and faculty offices, conference and seminar rooms, research space,
instructional space, and space leased by institutions. Research NASF is the net assignable square
feet devoted exclusively to the research and development activities of an institution that are
budgeted and accounted for.

Institutional respondents have indicated that the NASF figures are conservative estimates of the
total amount of space used for S&E research. They prorated space that has multiple uses,
including S&E research, and did not include space used for undergraduate research or for
department-funded faculty research.

Findings

Distribution of Research Space Among Fields and Institutions

In 1996, approximately 780 nongovernmental, noncommercial institutions performed biomedical
research, including 539 academic institutions (69 percent), 139 nonprofit research organizations (18
percent) and 102 hospitals (13 percent) (Table l-l). These 780 institutions reported an estimated
67.4 million NASF of biomedical research space in 1996, an increase of 8 percent from 1994
(62.5 million NASF) and an increase of 30 percent from 1988 (5 1.9 million NASF), the first year
the survey was administered.

As in all survey years, institutions reported more assigned research space in 1996 in the biological
sciences than in the medical sciences. In this most recent survey period, the 780 institutions
involved in biomedical research devoted 35.9 million NASF to biological science research and
3 1.5 million NASF to medical science research (Table I-2). However, since 1994, the amount of
medical science research space increased considerably more than did the amount of biological
science research space. The total amount of medical science research space increased by 3.1
million NASF in these two years, 11 percent, while the amount of biological science research
space increased 1.8 million NASF, or 5 percent.
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Table l-l
Number of institutions and net assignable square feet (NASF) of

biomedical research space, by institution type and control:
1988-1996

[NASF in millions]

B IOMEDICALRESEARCHSPACE

INSTITUTION TYPE

I
Total

Academic institutions

Colleges and universities

Number of
institutions, 1996l

780

539

505

Total

1988 1990 1992 1994 1996

51.9 55.2 59.7 63.5 67.4

43.3 45.8 50. I so.7 54.6

21.4 22.5 23.3 23.0 26.1

Top 50 in research expenditures 492 10.2 IO.4 10.7 10.9 12.2
Other doctorate-granting 233 10.0 10.9 11.3 10.6 12.1
Nondoctorate-granting 223 1.1 1.3 1.6 I .o 1.7

Medical schools 134 21.9 23.3 26.8 27.7 28.5

Research organizations 139 4.4 4.8 s.l 6.4 6.6

Hospitals 102 4.2 4.5 4.6 s.4 6.2

‘Entry indtcates  the esttmated  number of institutions with assigned research space in the biological and/or medical sciences. Category
totals do not sum to grand totals because many institutions contain both a college/untverstty  (exclusive of medical  school) and a
medtcal  school. In grand totals. medical schools are counted as separate institutions only if they are not part of larger untverstties.

‘One of the top SO research-performing colleges and universities, Baylor College of Medicme, is a medical school and is included in
that subtotal.

NOTE: Because of roundmg, components may not add to totals.

SOURCE: National Institute of Health, The Sturu.~  of Biomedical Reserrrch  F~~ilinest  1996, Bethesda, MD, 1997
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Table 1-2
Number of institutions and net assignable square feet (NASF) of

biomedical research space, by institution type and control,
and biomedical field: 1988-1996

[NASF in millions]

INSTITUTION TYPE
ANDCONTROL

Total

Academic institutions

Colleges and universities

B IOMEDICAL RESEARCH SPACE

Number of Biological science Medical science
institutions,

1996’ 1988 1990 1992 1994 1996 1988 1990 1992 1994 1996

780 28.2 31.0 32.4 34.1 35.9 23.7 24.3 27.3 28.4 315

539 23.9 26.2 27.7 27.9 29.5 19.3 19.8 7’ __._  3 22.8 25.1

505 16.1 17.6 17.1 17.0 18.7 5.3 5.0 6.2 6.0 7.4

Top 50 in research expenditures I 49’ I 7.5 7.6 7.7 7.6 8.1 2.8 2.8 3.0 3.3 4. I
Other doctomte-granting 233 7.6 8.8 8.3 8.0 9.1 2.5 0.1 3.1 2.6 3.0

Nondoctorate-granting 223 1.1 1.2 1.4 0.1 I .4s 0.1 0.1 0. I 0.2 2s

I Medical schools I 134 7.8 8.6 10.6 10.9 10.8 14.0 14.8 16.1 16.8 17.7

I Research organizations I 139 3.2 3.7 3.7 4.7 4.8 1.1 I .4 1.7 1.8

Hospitals 102 1.1 1.1 I .o I.5 1.6 3.1 3.4 3.5 3.9 4.6

‘Entry indicates the estimated number of institutions with assigned research space m the biological and/or medical sciences. Category
totals do not sum to grand totals because many institutions contain both a college/university (exclustve  of medical school) and ;L
medical school. In grnnd totals. medical schools are counted as separate institutions only if they are not part of larger universities.

‘One of the top SO research-performing colleges and universities, Baylor College of Medicine, is a medical school and is included in
that subtotal.

NOTE: Because of rounding, components may not add to totals.

SOURCE: Nnttonal  Institute of Health. The Sfrrrus of’ Bwmdicol  Re.wcrrch Faciliries:  1996. Bethesda. MD, 1997

In 1996, academic institutions contained 8 I percent of the total biological and medical sciences
research space. Medical schools contained 56 percent of all medical science research space, while
colleges and universities (non-medical components) contained 52 percent of all biological research
space (Chart l-l).

Among nonacademic institutions, nonprofit research organizations accounted for a substantial share
(I 3 percent) of biological science research space and hospitals accounted for a comparatively small
share (4 percent). Nonprofit research organizations comprised only 6 percent of medical science
research space while hospitals accounted for 15 percent (Chart 1-I).
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Chart l-l
Distribution of biomedical research space in

biological and medical sciences,
by type of institution: 1996

College and universities
Medical schools
Research organizations
Hospitals

Biological sciences Medical sciences
(base = 35.9 MNASF) (base = 3 1.5 MNASF)

KEY: MNASF = Net assignable square feet in millions

SOURCE: National Institutes of Health, The Srafus  of Biomedica/  Research Fadirk
1996  Bethesda, MD, 1997

Distribution of Research Space Within Academic Institutions

Within academic institutions, the total amount of space assigned to all S&E fields increased
between 1994 and 1996, from 282 million NASF to 285 million NASF. The amount of space
assigned to S&E fields in 1996 is comparable to that in 1992. The amount of this space assigned
to research increased much faster than total space growth, from 127 million NASF in 1994 to 136
million NASF in 1996 (Table l-3). Whereas the increase in total assigned space to S&E fields
represents a 1 percent increase, the increase devoted to research represents a growth of 7 percent.

The total amount of space assigned to the biomedical sciences declined by 1 million NASF
between 1994 and 1996, from 112 million NASF to 111 million NASF. This decline occurred
solely in non-research space since the amount of space assigned to research increased in the
biomedical sciences, from 5 1 million NASF in 1994 to 55 million in 1996.
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Table 1-3
Total assigned space and space assigned for research

at academic institutions, by field: 1988-1996

[NASF in millions]

Assigned research space

35 36 16 18 17 17 19
In medical schools 13 15 19 17 16 8 9 11 11 11

Medical sciences 66 63 70 60 59 19 20 22 23 25
In universities and colleges 21 22 25 22 23 5 5 6 6 7
In medical schools 45 41 46 38 36 14 15 16 17 18

KEY: NASF = Net assignable square feet

NOTE: Because of rounding. components may not add to totals.

SOURCE: National Institutes of Health. The Srarus  cffirmedical  Research Fuciliries:  1996. Bethesda. MD, 1997

The biomedical sciences comprised 39 percent, 111 million NASF, of the total space
all S&E fields. Comparatively, the space assigned to biomedical research comprised
NASF, or 40 percent, of the total space assigned to research in the S&E fields.

assigned to
55 million
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Chapter 2

Adequacy and Condition of Research
Space

Highlights . . .

Forty-seven percent of all biomedical research institutions classified their biological
science research space and 51 percent classified their medical science research space as
inadequate, or not sufficient to support the current research commitments.

Forty-five percent of the biomedical research space at biomedical research institutions
was considered to be “. . . suitable for use in the most scientifically competitive
research.”

Seventeen percent (11.5 million NASF) of the biomedical research space at biomedical
research institutions was rated as needing either major renovation or replacement to be
used effectively.
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Data Considerations
The survey measures both the adequacy .of the amount of research space and the condition of this
space in the biological and medical sciences. Responses to these questions are based on the
assessments of a variety of different individuals, including the survey coordinator at the institution,
academic deans, and other administrators involved with biomedical facilities. Thus, information
about the adequacy of the amount of research space and its condition are potentially more
subjective than are other survey responses.

Findings

/kiequacy  of Research Space

On the surface, it appears that the percentage of biomedical research institutions that rated the
amount of research space to be inadequate increased in both the biological and medical sciences
between 1994 and 1996, reaching higher percentages than any other survey year. Overall, 47
percent of all institutions with research space in the biological sciences indicated the amount to be
inadequate in 1996 whereas two years earlier, 32 percent rated the amount of space this way. The
percentage of institutions assessing the amount of research space in the medical sciences to be
inadequate increased from 41 percent in 1994 to 5 1 percent in 1996. However, these findings
must be interpreted cautiously (Table 2-l). In earlier years, respondents were provided with three
possible choices for rating the adequacy of the amount of available research space - adequate,
generally adequate, and inadequate. In 1996, only two categories were provided - adequate and
inadequate. It is thus likely that some of those respondents who had in earlier years rated the
amount of biomedical research space as “generally adequate” selected “inadequate” when faced
with only two options.

With the exception of research organizations, respondents were more likely to indicate inadequate
amounts of research space in the medical sciences than in the biological sciences. Perhaps not
surprisingly, this was especially the case for medical schools (where 66 percent of the medical
schools indicated medical science research space to be inadequate; 46 percent indicated research
space in the biological sciences to be inadequate) and hospitals (32 percent rated the amount of
medical science research space as inadequate compared to only 14 percent having rated biological
science space as such).
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Table 2-1
Percentage of institutions reporting inadequate amounts of biomedical research

space by institution type and field: 1988-1996

[Percentage of institutions]

I Inadequate’
INSTITUTION TYPE

1 1988 1 1990 1 1992 1 1994 1 1996
1 1 1 I I

All institutions:
Biological sciences
Medical sciences

Colleges and universities:
Biological sciences
Medical sciences

Medical schools:
Biological sciences
Medical sciences

Research organizations:
Biological sciences
Medical sciences

1 46 1 43 1 31 1 43 1 53

23 1 9 1 14 1 29 1 26

Hospitals:
Biological sciences
Medical sciences

43 30 8 30 14
44 39 22 42 32

‘Includes category “nonexistent but needed.”

SOURCE: National  Institutes of Health. The Sfutus  of Biomedicul  Failiries:  1996. Bethesda, MD, 1997

Condition of Research Space

In 1996, 45 percent (30.3 million NASF) of the biomedical research space at all biomedical
research institutions was rated as “suitable for the most scientifically competitive research in the
field.” Another 38 percent (25.6 million NASF) was rated as “effective for most levels of research
in the field, but may need limited repair/renovation” and 17 percent (1 1 S million NASF) was
judged to “require major renovation or replacement to be used effectively” (Table 2-2).

Research organizations rated more of their biomedical research space in the top condition category
than colleges and universities, medical schools, and hospitals, with 64 percent of the space
considered suitable for the most competitive research. Research organizations and hospitals
classified the lowest percentage of biomedical research space as needing major renovation or
replacement - 11 percent and 10 percent, respectively.
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Chart 2-1
Condition of biomedical research faciKties,

by institution type: 1996

Medical Schools

Research Organizations

Hospitals

I I
I I

0 20 40 60 60 100

I Suitable for most scientifically competitive research
/ Effective for most uses
ZTJ  Requires repair/replacement

SOURCE: National Institutes of Health. T/w Sutrus  qfBionzedica/  Re.serrrch  Facilities: 1996, Bethesda. MD; 1997
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Table 2-2
Condition of biomedical research facilities,

by institution type: 1996

[Percentage of research NASF]

INSTITUTION TYPE
Suitable for use in most Effective for most levels of
scientifically competitive research but may need

research limited renair

Requires major renovation
or replacement to be used

effectivelv

All biomedical research institutions

Colleges and universities, total

45% 38 1 7

37 44 1 9

Top 50 in research expenditures 43 40 1 7
Other doctorate-granting 34 46 20
Nondoctorate-granting 26 Sl 1 7

Medical schools 45 38 1 8

Research organizations 64 25 11

Hospttals 56 34 14

KEY: NASF = Net assignable square feet

NOTE: Because of rounding, components may not add to 100.

SOURCE: Natlonnl  Institutes of Health, The Sfufus  of Biomedicul  Fudifies: 1996. Bethesda, MD, 1997

With the exception of research organizations, institutional differences in the ratings of the
condition of research space in the biological and medical sciences tend to be small. Colleges and
universities rated 38 percent of their research space in the biological sciences to be suitable for
competitive research and 35 percent of the research space in the medical sciences as such.
Medical schools rated 45 percent of the biological science research space to be suitable for
competitive research and 44 percent of the medical science research space to be in this condition.
Hospitals indicated that 57 percent of the biological science research space and 56 percent of the
medical science research space was suitable for competitive research. The research organizations,
however, rated 67 percent of the biological science research space to be suitable for competitive
research and 54 percent of the medical science research space to be in this condition (Table 2-3).
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Table 2-3
Condition of biomedical research facilities,

by institution type and field: 1996

[Percentage of research NASF]

INSTITUTION TYPE
Suitable for use in most Effective for most levels of Requires major renovation

AND FIELD scientifically competitive research but may need or replacement to be used
research limited repair effectively

I

All institutions:
Biological sciences 45% 39 16
MedicaJ  sciences 44 38 18

Colleges and universities:
Biological sciences 38 44 18
Medical sciences 3.5 44 21

Medical schools:
Biological sciences 45 40 1s
Medical sciences 44 36 20

Research organizations:
Biological sciences 67 20 1 3
MedIcal  sciences 54 39 I

Hospitals:
BiologIcal  sciences 57 30 1 3
Medical sciences 56 35 9

KEY: NASF = Net assignable square feet

NOTE: Because of rounding. components may not add to 100.

SOURCE: National lnstltutes of Health. The  Stutus  of Biomedicul  Fuciliries:  1996, Bethesda. MD, 1997
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Chapter 3
I

Construction and Repair/Renovation

Highlights . . .

I In fiscal years 1994-1995, expenditures on projects to construct biomedical research
space totaled $1,521 million. This amount represented a decline of $723 million in
constant dollars (that is, adjusted for inflation) from the two previous fiscal years
1992-1993.

n Expenditures on projects to repair/renovate biomedical research space also declined
from fiscal years 1992-1993 levels. In fiscal years 1992-1993, biomedical research
institutions spent $710 million to repair/renovate biomedical research space; in the
following two fiscal years, these institutions spent $674 million, a decline of $36
million (in constant dollars).

n Colleges and universities were the only type of institution to increase spending to
construct new biomedical research space between 1992-l 993 and 1994- 1995.
Similarly, they were the only type of institution to increase spending to repair/renovate
biomedical research space across these fiscal years.
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Data Considerations
Data reported in this chapter reflect the extent of construction and repair/renovation activity
underway in fiscal years 1994-1995. Tables that report expenditures or costs over time are
presented in 1995 constant dollars. These “inflation adjusted” dollars compensate for variations in
the purchasing power of the dollar over time, using the Bureau of the Census’ Composite Fixed-
Weighted Price Index for Construction.

Previous NIH reports also used inflators. The 1994 report adjusted all dollar figures to 1993
dollars using the same index applied in this 1996 report. Earlier reports used the Gross Domestic
Product. Thus, dollar  figures presented in this report cannot be compared to dollar figures
presented in earlier reports. (See Appendix A, Technical Notes, for further discussion of the
price index.)

Throughout this chapter, as well as the rest of the report, the term “capital projects” refers to either
construction projects or repair/renovation activities. Construction always refers to building
facilities that currently do not exist; repair/renovation implies remodeling or restoring existing
facilities.

Findings for construction and repair/renovation projects are limited to those projects with research
related costs of $100,000 or more. All reported costs are estimates of total project costs including
planning, construction, and fixed equipment. However, institutions prorated the research-related
portion of the cost if the capital project served multiple purposes. In the case of multiyear
projects, all project costs were allocated to the fiscal year in which the construction, repair, or
renovation actually began.

Findings

Construction Activity

In fiscal years 1994-1995, 109 biomedical research institurions  began construction of new
biomedical research facilities (Table 3- 1). These institutions beginning construction represented 14
percent of all biomedical institutions, a decrease from the 20 percent of institutions starting
construction during fiscal years 1992-I 993 and the 23 percent in 1990-1991.

Although the numbers of biomedical research institutions starting projects to construct research
space declined in each time period since 1988-1989, the drop between fiscal years 1992-1993 and
1994-  1995 is notable. In 1992-  1993, 15 1 institutions reported starting construction projects; in
1994-  1995, 109 institutions started projects to construct biomedical research space. Colleges and
universities and medical schools account for most of this decline.
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Table 3-1
Number of institutions starting any projects to construct biomedical

research space, by institution type and year of project start: 1986-1997l

Construction project start year

INSTITUTION TYPE 1986 or 1987 1988 or 1989 1990 or 1991 1992 or 1993 1994 or 1995 1996 or 1997
[Actual1 lActual1 [Actual1 IA&all rActual1 [Planned1

All biomedical research
institutions

137 158 150 151 109

I

110

I

Colleges and universities 53 94 82 63
Medical schools 54 46 78 54
Research organizations 22 1 8 11 13
Hospitals 2 1 10 9 1 6

‘Findings are limited fo projects with estimated total cost at completion of $100,000 or more for research space. Estimates are prorated to
reflect research components only.

-g-q

NOTE: Category totals do not sum to grand totals because many institutions contain both a college/university (exclusive of medical
school) and a medical school. In grand totals, medical schools are counted as separate institutions only if they are not part of
larger universities. Because of rounding, components may not add to totals.

SOURCE: NatIonal  Institutes of Health, The Srurus of Biomedicul  Reseurch  Facilities: f996,  Bethesda, MD, 1997

During the two year period 1994-1995, expenditures for biomedical research space construction
projects totaled $1,521 million. This amount represented a decrease of $723 million from the
previous two fiscal years. This amount also represented the first decline in constant dollars for
construction expenditures since NSF and NIH began collecting data on biomedical research
facilities (Table 3-2).

Construction starts for both biological science and medical science research space declined from
1992- 1993. Medical science construction decreased more sharply than biological science
construction. Whereas the medical science construction declined from $1,383 million in 1992-
1993 to $688 million in 1994-1995, biological science construction decreased slightly from $862
million to $833 million.

Construction costs for biological science research space exceeded that of medical science research
space in 1994-I 995. During these two fiscal years, biological science construction accounted for
55 percent of all biomedical construction.

3-3



Table 3-2
Net assignable square feet (NASF) of research space to be created and total cost
of projects, to construct biomedical research space, by institution type, field, and

year of project start: 1986-1997l

[NASF in thousands; 1995 constant dollars in millions]

INSTITUTION TYPE
AND FIELD

Colleges and universities
Medical schools
Research organizations
Hospitals

Field:

s22 146 24.5 89 547 133 483 19s 239 67 208 5.5
230 69 1 .os7 237 490 183 s13 285 333 194 143 48

BiologIcal  sciences 2.24s 757 2.853 805 3.1 I4 1.033 2,686 862 2,048 833 2.4.57 769
Medical saences 2.162 673 2,982 948 4,069 1,127 4,324 I.383 2,213 688 3.137 971

‘Fmdings  are hmited to projects with estimated total cost at completion of $100,000 or more for research space. Estimates are prorated to
reflect research components only.

NOTE: Because of rounding. components may not add to totals

Current dollars have  been ad,justed  to 199.5  constant dollars usmg  the Bureau of the Census’ Composite Fixed-Weighted Price Index for
Construction.

SOURCE: Nauonal  lnstnutes  of Health. T/w Swus  c!f Bionwdrc~rl  Resec~rclr Ftrciliries:  1996. Bethesda. MD. 1997

Although medical schools showed a decline in construction costs from 1992-1993, they continued
to start the largest amount of biomedical research construction of any type of biomedical research
institution. In 1994-1995, medical schools initiated $751 million of new construction or 49 .
percent of all biomedical research construction. Despite the drop in the number of colleges and
universities beginning biomedical research construction projects between 1992- 1993 and 1994-
1995 (Table 3-l),  the amount of money spent by these institutions increased slightly, from $489
million to $509 million across these two fiscal year periods.
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Chart 3-1
Amount of biomedical research construction in biomedical

research institutions: 1986-19951

[ 1995 constant dollars in millions]

1966-1967 1966.1969 1990:1991 1992.1993 1994-1995
Fiscal Years

‘Findings are limited to projects with estimated total cost at completion of $100,000 or more for research space.
Estimates are prorated to reflect research components only.

NOTE: Current dollars have been adjusted to 1995 constant dollars using the Bureau of the Census’ Composite
Fixed-Weighted Price Index for Construction.

SOURCE: National Institutes of Health, The Status of Biomedical Research Facilities: 1996, Bethesda, MD, 1997

Repair/Renovation Activity

In fiscal years 1994-1995, 231 institutions conducted major projects - involving $100,000 or
more for research components - to repair/renovate existing biomedical research space (Table 3-3).
These 231 institutions represented 30 percent of all biomedical research institutions -
considerably more than the 14 percent of institutions beginning new construction projects.
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Table 3-3
Number of institutions performing major repair/renovation of biomedical

research facilities, by institution type and year of project start: 1986-1997l

INSTITUTION TYPE

Ail biomedical research
institutions

REPAIR/REN~VATI~NPR~JE~START

1986 or 1987 1988 or 1989 1990 or 1991 1992 or 1993
[Actual] [Actual] [Actual] [Actual]

230 241 255 228

Colleges and universities 117 132 118 121 126 118
Medical schools 88 76 109 89 86 73
Research organizations 40 34 45 30 36 30
Hospitals 23 39 34 34 28 1 7

YEAR

‘Findings are limited to projects with estimated total cost at completion of $100,000 or more for research space. Estimates are prorated to
reflect research components only.

NOTE: Category totals do not sum to grand totals because many institutions contain both a college/university (exclusive of medical
school) and a medical school. In grand totals, medical schools are counted as separate institutions only if they are not part of
larger universities. Because of rounding, components may not add to totals.

SOURCE: National Institutes of Health. The Sfufus  of Biomedicu[  Research Fociliriest  1996. Bethesda, MD. 1997

During the two year period 1994-1995, expenditures for biomedical research space repair/
renovation projects totaled $674 million (Table 3-4). This amount represented a decrease of $36
million from the previous two fiscal years.

Similar to new construction starts, repair/renovation to medical science research space exceeded
that of the biological sciences. In 1994-  1995, medical science repair/renovation accounted for 54
percent or $367 million of all biomedical repair/renovation projects.

As with new construction, medical schools continued to start the largest amount of biomedical
research repair/renovation - performing $327 million or 49 percent of all repair/renovation in
fiscal years 1994-  1995. Similar to construction trends, colleges and universities were the only
institution type that increased repair/renovation costs, from $148 million in 1992-1993 to $186
million in 1994-95.
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Table 3-4
Net assignable square feet (NASF) of space affected and total cost of projects to

repair/renovate biomedical research space, by institution type, field, and
year of project start: 1986-1997’

[NASF in thousands; 1995 constant dollars in millions]

REPAIR~ENOVATIONPROJECT  STARTYEAR

INSTITUTION TYPE 1986 or 1987 1988 or 1989 1990 or 1991 1992 or 1993 1994 or 1995 1996 or 1997
AND FIELD [Actual] [Actual] [Actual] [Actual] [Actual] [Planned]

N A S F  1 cost N A S F  1 Cost NASF cast NASF Cost NASF Cost NASF 1 cost

I Total ( 7.689 1 $6.58 1 6,4S4  1 $615 1 5.486 1 $629 1 5,168 1 $710 1 7,131 )%674 1 7,811 1 $642

I Institution type: I I I
Colleges and universities 3,293 249 2,910 216 1,682 212 1,588 148 2,366 186 2,550 352
Medical schools 3,555 317 2,856 277 2,745 326 2,542 378 3,880 321 4,438 307
Research organizations 415 30 355 35 516 34 268 41 345 31 355 37
Hospitals 427 63 333 87 543 57 770 143 s40 130 468 46

I
Fteld: I I

B~ologxal  sciences 3,863 302 3,854 319 2,874 331 2,848 388 2,836 307 3,620 397
Medical sciences 3.826 272 2.600 297 2,612 297 2,320 322 4,295 367 4.190 246

‘Findmgs are hmlted to projects with estimated total cost at completion of $100,000 or more for research space. Estimates are prorated to
reflect research components only.

NOTE: Bccnusc  of rounding. components may not add to totals

Current dollars have heen  ad.justed  to 1995 constant dollars using the Bureau of the Census’ Composite Fixed-Weighted Pnce  Index for
ConstructIon.

SOUKCE: Nauonnl lnwtutes of Health. The Srmus  of Bwmedicul  Resecrrch Fuiliries:  1996. Bethesda. MD. 1997
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Chapter 4

Funding of Research Facilities Projects

Highlights . . .

In fiscal years 1994-1995, funding for biomedical research space construction totaled
$1,521 million. The largest proportion, 35 percent, of new biomedical construction
was funded by state and local governments. Research organizations relied more
heavily on debt financing than other biomedical research facilities, funding 49 percent
of new construction this way.

In fiscal years 1994-1995, biomedical research facilities spent $674 million to
repair/renovate biomedical research space. Institutions used their own funds to finance
46 percent of all repair/renovation projects.
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Data Considerations
Institutions reported the amount of money provided by different sources to fund both construction
and repair/renovation projects. These data were not collected for individual S&E fields. Estimates
of the percentages of funding from various sources for biomedical research capital projects were
derived by prorating the distribution of overall S&E funding to the biological and medical
sciences.

Institutions reported only on construction and repair/renovation projects that were for research
space and that exceeded $100,000. Within the seven funding categories provided on the survey,
considerable diversity is possible. For example, Federal funding can include specific facilities
support programs administered by the National Institutes of Health (NIH) or the National Science
Foundation (NSF). Federal funding might also include non-peer-reviewed projects that are
specified individually through Congressional legislation rather than specific agency programs.
There may be some overlap in the categories as well. For example, indirect costs included as
institutional funds can come from Federal, state, and local governments.

No information was gathered in the survey that distinguished indirect cost recovery from other
institutional funding, such as the use of operating or endowment funds.

In this report, all dollar figures for years prior to 1995 were adjusted using the Bureau of Census’
Composite Fixed-Weighted Price Index for Construction. This adjustment means that dollar
figures presented in this report do not match the previous reports’ figures.

Findings

Funding for Construction Projects

Between the 1992-1993 and 1994-l 995 fiscal years, the relative contribution of the Federal
government to the construction of biomedical research space declined while the relative
contribution of state and local governments increased. In 1994-1995, the Federal government
contributed five percent of all construction dollars. This was a decline from both the 1990-1991
and 1992-1993 fiscal years when the Federal government contributed 13 percent of all construction
dollars (Table 4-l). Funds from state and local governments represented the largest share of
construction dollars in 1994-1995;  35 percent. This share increased from the previous two fiscal
years when state and local governments contributed 24 percent of all construction funding for
biomedical research facilities (Chart 4-l).
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Table 4-1
Sources of funds for construction of biomedical research facilities,

by year of project start and institution type: 1986-1995l

SOURCEOFFUNDSANDYEAR
OF PROJECT START

Institution type

11995  constant dollars in millions]

Total cost of construction projects:
1986-1987
1988-1989
1990-1991
1992-1993
1994-1995

$1.429 662
1,753 531
2,161 678
2,244 489
1,521 509

[Percentage of total cost]

552 146 69
896 89 237

1,167 133 183
1.277 195 285

751 67 194

Federal Government:
1986-1987
1988-1989
1990-1991
1992-1993
1994-1995

State/local government:
1986-1987
1988-1989
1990-1991
1992-  1993
1994-1995

Private donations:
lY86-lY87
1988-  1989
1990-1991
1992-1993
1 YY‘L  1995

Deht financing:’
19X6- 19X7
IYXX-1989
I ‘)OO- 1 YY 1
I’)‘)‘- lYY3
lYY4-1995

lnstitutlonal  funds:
lY86-  1987
IYXX-19x’)
1990-  19’)  1
1 Y92-  1 YY3
lYY1-lYY5

Xher:
lY86-lY87
I YXX-  19x9
I9YO-  1 Y9 1
I Y92-  1 YY3
lYY4-IYYS

5% 7 4 3 0
5 7 5 1 0

13 19 11 15 0
13 14 19 7 I

5 4 6 0 0

26 43 12 10 0
25 42 22 20 0
21 29 22 2 0
24 26 38 0 6
35 49 22 0 0

36 24 47 53 15
22 24 24 46 0
18 10 18 12 46
1 3 12 7 22 16
1 1 9 1 3 4 17

14 7 15 23 65
25 22 27 25 29
28 30 2x 46 0
3 1 23 29 56 43
30 26 36 49 61

1 7 16 20 9 20
23 5 22 9 61
IY 8 20 25 54
16 2 1 7 1 5 7
1 8 11 22 47 22

3 5 1 0 0
1 0 0 0 0
1 4 1 0 0
3 4 0 0 27
0 I 0 0 0

‘FindIngs are lImIted to projects with estimated total cost at completion of 5100,000 or more for research space, Estimates are
prorated to reflect research components only. Current dollars have been adjusted to 1995 constant dollars using the Bureau of the
Census’ Composite  Fixed-Weighted Price for Construction.

‘Category includes tax-exempt bonds and other debt financmg  as reported in the questionnaire.

NOTE: Because of rounding. components may not add to totals.

SOURCE: National Institutes of Health. 7Xe Sratus of Biomedical  Research Facilities: 1994, Bethesda, MD, 1997
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Chart 4-1
Sources of funds for construction of

biomedical research facilities: 1986-1995l

1986-l 987
(Base = $1.4 billion)

1990-l  991
(Base = $2.2 billion)

1988-l 989
(Base = $1.8 billion)

1992-l 993
(Base = $2.2 billion)

Federal Government

State/local  government

Private donations

Debt financing

Institution/other funds

1994-l 995
(Base = $1.5 billion)

‘Findings are limited to projects with estimated total cost at completion of $100,000 or more for research space.
Estimates are prorated to reflect research components only. Current dollars have been adjusted to 1995 constant dollars
using the Bureau of the Census’ Composite Fixed-Weighted Price for Construction.

NOTE: Because of rounding. components may not add to 100.

SOURCE: National Institutes of Health, The Srarus ofBionre&al  Research Facilities: 1996, Bethesda, MD, 1997

The percentage of dollars to start construction projects that came from tax-exempt bonds and other
debt financing increased from 14 percent in 1986-I 987 to 3 1 percent in 1992-I 993 and 30 percent in
1994-l 995. Debt financing was the dominant source of construction funding for medical schools,
research organizations, and hospitals in 1994-l 995.

For colleges and universities, state and local governments contributed almost half, 49 percent, of all
construction dollars in fiscal years 1994-l 995. Debt financing provided another 26 percent of their
biomedical research construction funds in fiscal years 1994-l 995 and institutional funds contributed
11 percent.
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Medical schools used debt financing as the primary source to fund construction in 1994-1995.
Thirty-six percent of all their construction dollars were derived from this source. State and local
governments and institutional funds each contributed 22 percent.

Both research organizations and hospitals received all of their construction funding from three
sources in 1994-1995: private donations, debt financing, and institutional funds. For research
organizations, the 1994-  1995 fiscal years were the only ones in which the Federal government
provided none of the construction dollars.

Funding for Repair/Renovation Projects

Institutional funds remained the primary source of funding for the repair/renovation of biomedical
research space in all types of institutions in fiscal years 1994-1995. These funds accounted for
almost half, 46 percent, of all funding for these projects overall (Table 4-2). Institutional funds
accounted for 51 percent of repair/renovation funding in medical schools and 39 percent in
hospitals.

Overall, private donations represented 15 percent of the repair/renovation funding to biomedical
research institutions (Chart 4-2). Hospitals received almost a third, 32 percent, of their
repair/renovation funding from this source while research organizations received only 10 percent of
their repair/renovation dollars from private donations.

State and local governments contributed 14 percent of the biomedical research repair/renovation
dollars in 1994-1995 and debt financing represented 13 percent of these funds. As was the case
with the funding of construction, research organizations were more likely to use debt financing to
fund repair/renovation than any other type of institution. Research organizations derived 28
percent of all repair/renovation dollars from debt financing.

The Federal government is a relatively small contributor to the repair/renovation of biomedical
research space. In fiscal years 1994- 1995, the Federal government provided only 8 percent of all
biomedical research repair/renovation dollars.
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Table 4-2
Sources of funds for repair/renovation of biomedical research facilities,

by year of project start and institution type: 1986-1995l

SOURCE OF FUNDS AND YEAR
OF PROJECT START Total

Institution type

Colleges/ Medical Research
universities schools organizations Hospitals

11995 constant dollars in millions1
Total cost of repair/renovation
projects:

1986-1987
1988-1989
1990-1991
1992-1993
1994- 1995

Federal Government:
1986-1987
1988-1989
1990-1991
1992-1993
1994- 1995

State/local government:
1986-1987
1988-1989
1990-1991
1992-1993
1994-1995

Private donations:
1986-1987
1988-1989
1990-1991
1992-1993
1994-1995

Debt financing:’
i986- 1987
198X-1989
1990-1991
l992-  1993
19941995

Institutional funds:
1986-1987
I988  I989
l9YO-1991
I Y92- I993
1994-  I995

Other:
1986-1987
1988-1989
1990-1991
I Y92-  I993
l994-  I995

$6.58 249 317 30 63
615 216 277 35 89
629 212 326 34 57
710 148 378 41 143
674 186 327 31 130

t1

4 8 2
8 13 33
5 19 3
7 4 2
7 2 1

17 25 16 0 0
17 29 16 0 1
20 33 18 : 2
20 25 26 2
14 15 14 7 0

12 9 12 21 26
8 7 9 30 3

14 16 15 8 6
8 10 9 15 2

15 14 11 10 32

16 13 20 0 18
12 IO 17 0 7
10 2 14 16 8
15 23 7 0 32
13 14 16 28 8

50 49 47 67 54
53 51 50 53 56
51 45 48 57 81
50 35 48 81 62
46 45 51 47 39

1 1 1 4 0
0 0 4
0 0 : 0 8
2 I 3 0 0
3 4 0 6 21

‘Findings are limited to projects with estimated total cost at completion of $lOO,COO  or more for research space. Estimates are
prorated to reflect research components only. Current dollars have been adjusted to 1995 constant dollars using the Bureau of the
Census’ Composite Fixed-Weighted Price for Construction.

‘Category includes tax-exempt bonds and other debt financing as reported in the questionnaire.

NOTE: Because of rounding. components may not add to totals.

SOURCE: National Institutes of Health, The Status of Biomedical Research Facilities: 1994. Bethesda, MD, 1997
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Chart 4-2
Sources of funds for repair/renovation of
biomedical research facilities: 1994-1995l

m Federal Government

mState / loca l  government

m Private donations

Debt financing

IT/Inst i tu t ion /o ther  funds

(Base = $657 million)

‘Findings are limited to projects with estimated total cost at completion of $100,000 or more for research space.
Esttmates  are prorated to reflect research components only. Current dollars have been adjusted to 199.5 constant dollars
using the Bureau of the Census’ Composite Fixed-Weighted Price for Construction.

NOTE: Because of rounding, components may not add to 100.

SOURCE: National Institutes of Health, The Sratus of Biomedical  Researcil  Faci/ities:  1994, Bethesda, MD, 1997
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Chapter 5

Deferred Construction and
Repair/Renovation

Highlights . . .

In 1996, 36 percent of all institutions with biomedical research space reported capital
projects, either construction or repair/renovation, that were needed but had to be
deferred because funds were not available.

The estimated cost for deferred biomedical research construction and repair/renovation
projects in 1996 totaled $4.1 billion. Over three quarters of these deferred capital
projects were included in institutional plans.

The estimated cost for deferred biomedical construction projects totalled $2.3 billion,
or 57 percent of all deferred biomedical capital projects.
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Data Considerations

Since its inception in 1988, the Survey of Scientific and Engineering Research Facilities at
Colleges and Universities has provided considerable data on the amount, condition, and capital
project activity in out nation’s research-performing institutions. An issue of critical importance to
policy makers and an impetus for the legislation mandating the biennial facilities’ survey is the
desire to determine how much more S&E research space colleges and universities need, as well as
to determine the costs of repairing/renovating existing S&E research facilities.

The 1996 survey expanded a question asked for the first time in 1994 to determine construction
and repair/renovation costs that institutions had deferred. The earlier effort requested information
only about deferred capital projects that were included in an approved institutional plan. In 1996,
institutions reported separately the construction and repair/renovation costs for projects included in
such plans, as well as for projects not in an approved plan.

Four criteria were used to define deferred projects (see Item 7 of the survey in Appendix B):

The project must be necessary to meet the current S&E research program
commitments;

The project was not scheduled to begin in fiscal year 1996 or 1997;

The project was not funded; and

The project was neither for the purpose of developing new programs nor
expanding faculty beyond what is required to fulfill current S&E research
program commitments.

These criteria used to define deferred capital projects are intended to limit the notion of need to
defined boundaries and to avoid respondents’ providing their desires for new or improved space.
The term “research program commitment” forces respondents to consider only those research and
development (R&D) activities that are budgeted, approved, and funded, which precludes .
institutions from indicating they need space in a field for which they do not currently have a
research program. The boundaries placed upon these definitions of need intentionally produce
conservative estimates, rather than unbounded and untested wish lists.
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Findings

The Institutional Distribution
of Deferred Capital Projects

In 1996, 36 percent of all institutions with biomedical research space reported construction or
repair/renovation projects that were needed but had to be deferred because funds were not
available. Twenty-five percent of the institutions had included these deferred projects in an
approved institutional plan. Fifteen percent of the biomedical research institutions that reported
deferred projects also identified projects that were not included in an approved plan.

The total estimated cost for deferred biomedical research construction and repair/renovation
projects in 1996 was $4.1 billion. This total includes both projects that were in institutional plans
and those that were not (Table 5-l).

Overall, more than three-quarters of the total deferred capital project expenditures reported by
biomedical research institutions (79 percent or $3.2 billion) were included in institutional plans.
Within all types of institutions, the vast majority of deferred capital project expenditures were a
part of institutional plans.

Academic institutions accounted for 88 percent of the deferred construction and repair/renovation
projects in the biomedical sciences. These institutions accounted for 81 percent of all biomedical
research space (See Table l-l). Nine percent of all deferred capital projects in the biomedical
sciences were in the research organizations while only 3 percent of these projects were in
hospitals.

Expenditures for deferred construction projects exceeded that for repair/renovation projects. The
estimated cost for deferred biomedical research construction projects totalled  $2.3 billion, or 57
percent of all deferred biomedical capital projects. For deferred expenditures included in
institutional plans, construction expenditures were generally larger than repair/renovation
expenditures (The exceptions were the top 50 institutions in research expenditures and research
organizations). For deferred expenditures not included in institutional plans, repair/renovation
expenditures were typically greater than construction expenditures (The exceptions were colleges
and universities as a whole, the top 50 institutions in research expenditures, and hospitals).
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The Distribution of Deferred Capital
Projects by Biomedical Field

Deferred capital expenditures for biological sciences research space totalled $2.055 billion while
deferred capital expenditures for medical sciences research space totalled $2.021 billion. With the
exception of biological research space not included in an institutional plan, deferred construction
expenditures were larger than deferred repair/renovation expenditures .

Table 5-l
Expenditures for deferred capital projects to construct or repair/renovate

biomedical research facilities by institution type,
type of project, and whether project was included in institutional plans

[dollars in millions]

Included in institutional plans I Not included in institutional plans I I
INSTITUTION To To

TYPE To construct new repair/renovate To construct new repair/renovate Total

S&E research existing S&E S&E research existing S&E
facilities research facilities facilities research facilities

Total $1.901 1,332 41.5 428 4.076

Academic Institutions I.703 I.128 382 386 3,599

Colleges and universities 877 622 241 224 1.964

Top 50 m rcsearch
espcndltures 184 269 113 20 586
Other doctorate-granting 608 305 II7 140 1.170
Nondoctornte-erantinf 8.5 48 I I 64 208

Mcd~c~l  schools 826 SO6 141 162 I .63S

Research organizations 149 I90 - 32 371

HoytaIr; 49 14 33 IO IO6

NOTE: Because of rounding. components may not add to totals

SOURCE: NatIonal  Institute of Health. The S~~ULY  of’Bwnwfictr/  Reseurch  Fucilifiest  1996. Bethesda, MD, 1997
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Table 5-2
Expenditures for deferred capital projects to construct or repair/renovate

biomedical research facilities by field,
type of project, and whether project was included in institutional plans

[dollars in millions]

I Included in institutional plans I Not included in institutional plans I

FIELD
To To

To construct new repair/renovate To construct new repair/renovate
Total

S&E research existing S&E S&E research existing S&E
facilities research facilities facilities research facilities

Biological research space $850 I 143 I 207 I 25s
I

7-.05S

Medical research space I 1,051 I 589 I 208 I 173 I 2.02 1

NOTE: Because of rounding, components may not add to totals.

SOURCE: National Institute of Health, The Sfutus  of Biomedical  Reseurch  Fucilifies:  1996, Bethesda, MD, 1997
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Chapter 6

Historically Black Colleges and
Universities

Highlights . . .

n In 1996, the 68 research-performing Historically Black Colleges and Universities
(HBCUs)  contained 2.4 million net assignable square feet (NASF) of science and
engineering (S&E) research space; 29 percent of this space was designated for
biomedical research.

n Sixty-seven percent of biomedical research space located in HBCUs  was dedicated to
the biological sciences and 33 percent was dedicated to the medical sciences.

n Five HBCUs  started construction projects, totalling $685,000 in fiscal years 1994-
1995. Repair/renovation projects totalled  $6.9 million in that same time period.
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Data Considerations

The National Advisory Committee on Black Higher Education and Black Colleges and Universities
identifies 107 higher education institutions that are considered to be Historically Black Colleges
and Universities (HBCUs),  “institutions established prior to 1964, whose principal mission was,
and is, the education of black Americans.” Of this group, 29 reported separately budgeted
research expenditures in 1988, the year in which the first full-scale facilities survey was conducted
by the National Science Foundation (NSF). All of these institutions were included in the 1988 and
subsequent samples. In 1992, NSF identified an additional 41 HBCUs that had separately
budgeted research and development (R&D) expenditures. Since 1992, the survey sample included
the original panel of 29 institutions and the additional 41 for a total of 70 research-performing
HBCUs. As a result, two sets of estimates for HBCUs can be presented - one for the 29 panel
institutions and one for all 70 research-performing HBCUs.

Given the relatively small number of HBCUs that have been part of the sample since 1988,
fluctuations across time periods can result from a change in one or two institutions.

Findings

Research Facilities in 1996

In 1996, the 68 research-performing HBCUs contained 2.4 million NASF of S&E research space;
700,000 NASF (29 percent) of this space was designated for biomedical research (Table 6-l).

Of the 700,000 NASF of biomedical research space located at HBCUs, 77 percent was dedicated
to biological sciences research, with the remainder dedicated to medical sciences research. HBCU
biomedical research space was located primarily at HBCU colleges and universities, 67 percent; 33
percent of the space was located at medical schools at HBCUs.’

Slightly over a third, 36 percent, of HBCU biomedical research space was rated as being suitable
for use in the most competitive scientific research. This is a little less than the percent rated in
this condition by all academic institutions, 41 percent. HBCUs rated only 8 percent of all
biomedical research space as needing major renovation or replacement; academic institutions rated
18 percent of the biomedical research space in this condition.

‘It should be noted that only three HBCUs had medical schools.
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Table 6-1
Amount, condition, and adequacy of research space at Historically Black

Colleges and Universities (HBCUs) in comparison to all
academic institutions: 1996

INDICATOR HBCUs All academic
institutions

Number of institutions 68 560

Amount of research space (NASF  in millions):

All S&E fields

Biomedical sciences, total
Colleges and universities

Biological sciences
Medical sciences

Medical schools
Biological sciences
Medlcal sciences

Condition of existing biomedical research space (percentage of space):

2.4 136

.70 54.6

.47 26.1

.39 18.7

.08 7.4

.23 28.5

.I5 10.8

.08 17.7

Total lOQ70 10070

Suitable for use m the most sophisticated  saentitic  research 36 41
Effective  for most uses but not the most sophisticated 55 41

Requires mayor  repairknovatlon  or replacement to be used effectively 8 I8

Adequacy of current amount of biomedical research space (percentage of institutions):

Torcll 100% I 00%

Suflicicnt  to support needs of current blomedicul research program commitments 49 39
Not wfliclent  to support needs of current bromedical  research program commitments 51 61

‘Tlxs  category mciudes  all academic institutions with any S&E research space. It is not restncted  to mstnutlons with blomedlcal
research space.

KEY: NASF = Net  asslgnltble  square feet
S&E = Science and engineering

NOTE: Becrruse  of roundmg. components may not ndd to 100.

SOURCE: NatIonal  lnstltutes  of Health, The  SIML~ nf Bwrned~cd  Fwihries:  IYY6.  Bethesda, MD. 1997

Just over half of the HBCUs  (51  percent) reported that the current amount of biomedical research
space was not sufficient to support the needs of their current biomedical research program
commitments.
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The 68 research performing HBCUs reported little recent or upcoming activity to expand, upgrade,
or maintain their biomedical facilities. Five HBCUs started biomedical research construction
projects in fiscal years 1994-1995 (Table 6-2). (Three HBCUs reported construction projects for
the 1992-1993 fiscal years.) Three HBCUs started repair/renovation activities in fiscal years 1994-
1995, while five were scheduled to start construction and six were scheduled to start repairs in
fiscal years 1996-  1997.

Table 6-2
Biomedical research facility construction and repair/renovation activity at

Historically Black Colleges and Universities (HBCUs) in comparison
to all academic institutions: 1994-1995l

INDICATOR HBCUS All academic
institutions

Number of institutions

Construction projects, 1994-1995:

68 539

Number of institutions with projects > $1OO,ooO
Expected cost (current dollars in millions)
Research NASF (in thousands) to be created

Sources of funds (percentage of total cost)

5 109
,685 1,261

7.8 3,689

Federal Government
State/local government
Private donations
lnstituttonal funds
Debt financing
Other

Scheduled construction projects, 1996-1997:

70 4
7 49
0 9

23 26
0 II
0 1

Number of institutions planning projects 2 $100,000
Expected cost (current dollars in millions)
Research NASF (in thousands) to be created

Repair/renovation projects. 1994-1995:

5 I IO
22 I .636
75 5.244

Number of institutions with pro.jects > $100.000
Expected cost (current dollars in millions)
Research NASF affected (in thousands)

Scheduled repair/renovation projects, 1996-1997:

3 231
6.9 s13

68 6,248

Number of instttutlons planning projects > $lOO,OOO 6 208
Expected cost (current dollars in millions) 3.9 559
Research NASF affected (in thousands) 76 6,988

‘Findings are limited to projects with estimated total cost at completion of $lCQOOO  or more for research space. Estimates arc prom
reflect research components only.

KEY: NASF = Net assignable square feet

SOURCE: National institutes of Health. The Sums  of Biomedical Fuciliriest  1996. Bethesda, MD, 1997

ted to
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In fiscal years 1994-1995, the five HBCUs with biomedical construction projects spent $685,000.
All academic institutions spent $1.3 billion on biomedical research construction.

A vast majority of the funds to construct new biomedical research space in the HBCUs was
provided by the Federal government, 70 percent. Another 23 percent came from institutional
funds. The remaining funds came from state and local governments.

Trends in Research Facilities

A panel of 29 HBCUs completed the survey every two years since its first administration in 1988.
These 29 institutions include all five of the largest institutions in terms of S&E research
expenditures and offer a means to examine capital project trends dating from 1986.

Construction and repair/renovation project starts in the biomedical sciences were markedly down
since fiscal years 1986-I 987. New construction decreased from eight institutions starting projects
in 1986- 1987 for $42 million (in 1995 constant dollars) to one start in 1994-1995 for $.2 million
(Table 6-3).

Likewise, the number of institutions starting repair/renovation projects was down since 1986-1987.
In 1994-  1995, only two HBCUs started repair/renovation projects versus seven that started them in
1986- 1987. However, these two institutions reported spending $6.8 million for these projects. In
1992-1993,  three of the HBCUs indicated spending $2 million. Thus, the repair/renovation
projects to biomedical research space in 1994-1995 appear to be much larger in size than those
undertaken in the previous two fiscal years.
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Table 6-3
Trends in biomedical research facility construction and repair/renovation activity

at historically black colleges and universities (HBCUs): 1986-1995

I INDICATOR
Period of project start 1

1 1986-1987 1 1988-1989 1 1990-1991 1 1992-1993 1 1994-1995

Number of institutions’

Construction projects:’

29 29 29 29 29

Number of HBCUs with projects 2 $100.000 8 4 2 4 1
Expected cost (dollars in millions) $42 I $19 I $13 $0.6 I $.2

I Repair/renovation projects:’ I I

Number of HBCUs with projects 2 $100.000 7 6 3 3 2
Expected cost (dollars in millions) $ 9

I
$10

I
54 $ 2 $6.8

‘Estimates refer to the 29 comparatively large HBCUs that were first surveyed in 1988.

‘Findings are limited to projects with estimated total cost at completion of $lOO,OOO  or more for research space. Estimates are prorated to
reflect research components only.

KEY: NASF = Net assignable square feet

NOTE: Because of rounding, components may not add to 100

Current dollars have been adjusted to 1995 constant dollars using the Bureau of the Census’ Composite Fixed-Weighted Price
Index for Construction.

SOURCE: National Institutes of Health. The Sfufus  of Biomedicul  Fucilifiest  1996, Bethesda, MD. 1997
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Chapter 7

Animal Care Facilities

Highlights . . .

Eighty-five percent of research institutions maintain laboratory animal facilities. In
1996, these 659 facilities contained 14,030,OOO  NASF of animal research space. Two
thirds of this space was used for animal housing and one third was used for animal
laboratories.

Eighty-two percent of the animal care research space fully met government regulations
on the humane care of laboratory animals. Of the research space that did not meet
compliance, 9 percent required limited repair/renovation, while 8 percent required
major repair/renovation.

Eighteen percent of the institutions with animal care research space (120 institutions)
scheduled a total of $265.7 million of either repair/renovation or new construction
projects for laboratory animal facilities for fiscal years 1996 and 1997.
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Data Considerations
Biomedical research relies on animals. Federal laws and regulations have been enacted to protect
animals used in research and to ensure that the space in which they are kept is adequate (42
U.S.C. 289d and 9 CFR Part 3). Research-performing institutions have indicated that these
regulations have placed a significant burden on them. Thus, beginning with the 1992 survey
cycle, the facilities’ survey included questions to determine the amount of laboratory space
dedicated to animal facilities as well as the costs of repairing/renovating these facilities and
constructing new ones.

Institutions reported aggregated space estimates for all animal care facilities at the institution and
did not provide separate space estimates for each field. Therefore, the analysis does not describe
animal care facilities used specifically for biomedical research. It is likely, however, that animal
care facilities were largely concentrated in three fields: agricultural sciences, biological sciences,
and medical sciences and that the biomedical sciences included a substantial proportion of all
animal care facilities.

Findings

Amount of Space

Eighty-five percent, or 659 of the 780 institutions surveyed, contained laboratory animal facilities
subject to governmental regulations (Table 7-l). In total, institutions reported 14,030,OOO NASF
of laboratory animal facilities. Of that space, institutions devoted 66 percent (9,234,OOO  NASF) to
animal housing and 34 percent to animal laboratory space.

Colleges, universities, and medical schools represented 74 percent of the institutions with
laboratory animal facilities and accounted for 87 percent of the total animal research space.
Research organizations represented 13 percent of the institutions with laboratory animal facilities
and occupied 8 percent of all animal research space. Hospitals also represented 13 percent of the
institutions with laboratory animal facilities but only occupied 5 percent of the total animal
research space.
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Public colleges, universities, and medical schools made up 44 percent of the institutions with
animal facilities - but contained 68 percent of the total space.] In contrast, private colleges,
universities, and medical schools accounted for 31 percent of institutions with animal care facilities
but contained only 19 percent of the total animal care NASF space.

There was little difference across types of institutions in the proportions of animal research space
devoted to housing and to laboratories.

Table 7-1
Amount and distribution of space for laboratory animal facilities,

by institution type and control: 1996l

Institutions with
laboratory animal

INSTITUTION
TYPE

Total animal research
space

Percentage
of total

-T-

Total animal
[NASF in research

thousands1 suace

Total
[NASF  in

thousands1

Percentage Percentage
of total of total
animal Total animal

research [NASF in research
soace thousands1 suace

Animal laboratory

14,030 100% 9.234 6 6 % 4,796 348

12,113 87% 8,046 6 7 % 4,167 33%

Public 2R7 44 9.476 68% 6,188 65%,
Pr1wre 203 31 2.738 19% 1.8.58 68%

Kcsearch orgamz~t~ons 85 13 I.109 8 % 713 6 5 %
Hospttals x4 13 707 5% 464 6 6 %

3.288 3.5%
x79 32%,---I-386 3.5%>
243 34%

‘FIgores  lor ncodwuc  instltutlons  mclude  all laboratory ammnl  faciiittes, without regard to field.

KEY: NASF = Net assignable  square feet

NOTES: The data refer to institutions reportmg any space in Inborntory animal  facilities that are subject to government regulations
conccrnmp the humane care and use of laborntory nmmals. Because of roundmg.  components may not add to totals.

SOURCE: NatIonal lnstltutes  of Health. ??e Smtus  o/ &orm~kc~/  Re.wtrrch  Fcrcih~  /YY6.  Bethesda, MD, 1997

‘It is likely that the agricultural sciences account for much of the laboratory animal space in public
colleges, universities, and medical schools. Land grant universities are public universities and tend to have
agricultural programs.
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Condition of Research Space

Institutions report that 82 percent of current animal care research space fully met government
regulations in 1996 (Table 7-2). Relatively small amounts of the total research space needed
limited repair/renovation or major repair/renovation, 9 percent and 8 percent, respectively. All
types of institutions reported high proportions of space meeting full government regulations
ranging from 79 percent at public colleges, universities and medical schools to 93 percent at
hospitals.

Table 7-2
Percentage of animal care research space meeting government regulations by

institution type and control: 1996’

Needs limited Needs major
INSTITUTION Fully meets government repair/renovation to meet repair/renovation to meet

TYPE regulations government regulations government regulations

Total 82% 9 % 8%

Colleges, universities,  and
medical schools’ 82% 10% 9%

Public 79% 10% 11%
Private 91% 7% 2%

Research organizations 85% 11% 4%
Hospitals 93% 5% 1%

‘Figures for academic institutions include all laboratory animal facilities, without regard to field

NOTES: The data refer to institutions reporting any space in laboratory animal facilities that are subject to government regulations
concerning the humane care  and use of laboratory animals.  Because of rounding. components may not add to totals.

SOURCE: National Institutes of Health, T/W  Sl~fus  of Biomedical  Reseurcl~  Fbciliries:  1996. Bethesda. MD, 1997

Repair/Renovation and Construction
Scheduled for 1996 and 1997

Eighteen percent of the 659 institutions containing laboratory animal facilities had
repair/renovation or construction projects scheduled to start in fiscal years 1996-  1997 (Table 7-3).
Research organizations were more likely to undertake laboratory animal capital projects (25
percent) than hospitals (6 percent).
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Table 7-3
Number of institutions with scheduled repair/renovation or construction

projects on laboratory animal facilities, by institution type and control: 1996l

INSTITUTION

Total cost

‘Figures for academic institutions include all laboratory animal facilities, without regard to field.

NOTES: The data refer to instmnions  reporting any space in laboratory animal facilities that are subject to government regulations
concernmg the humane care and use of laboratory animals. Because of rounding. components may not add to totals.

SOURCE: National Institutes of Health, The Sfotus of Biomedicd  Resecmh  Fuciliries: 1996. Bethesda, MD, 1997

The total cost of scheduled capital projects for laboratory animal facilities in fiscal years 1996-
1997 was $265.7 million. Colleges, universities, and medical schools accounted for 93 percent of
all scheduled capital projects ($247.4 million). Research organizations accounted for 5 percent of
the scheduled capital projects ($13.7 million) and hospitals accounted for 2 percent ($4.5 million).

Institutions with laboratory animal facilities were more likely to have scheduled repair/renovation
prqjects  than new construction. Fourteen percent of all institutions with laboratory animal facilities
had scheduled repair/renovation projects and six percent had scheduled new construction (Table 7-
4). Construction costs, however, exceeded repair/renovation costs. The total estimated cost for
scheduled construction was $174.7 million; the estimated repair/renovation cost was $91 million.

Similar amounts of NASF were represented by scheduled construction and repair/renovation to
animal research facilities. Whereas construction accounted for 695,435 NASF of either new or
replaced space, repair/renovation represented 699,476 NASF (Table 7-5). Approximately five
percent of all animal research space was scheduled for repair/renovation in 1996.
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Table 7-4
Scheduled construction and repair/renovation for laboratory animal

facility improvement by institutional type: 1996-1997

INSTITUTION
TYPE

Scheduled construction Scheduled repair/renovation

Number of Percent of cost Number of Percent of cost
institutions institutions fin millions) institutions institutions (in millions)

I I I I I I
Total

Colleges. universities,
and medical schools

41 6% 174.7 90 14% 91.0

31 6% 164.1 72 15% 83.3

I Research organizations I 9 1 11%  1 8.1 1 14 1 16% 1 5.6

Hospitals 1 1% 2.5 4 5% 2.0

NOTES: The data refer to institutions reporting any space in laboratory animal facilities that are subject to government regulations
concerning the humane care and use of laboratory animals. Because of rounding. components may not add to totals.

SOURCE: National Institutes of Health, The Srutus  of Biomedicul Reseurch  Futilities:  1996.  Bethesda, MD, 1997
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Table 7-5
NASF scheduled for construction and repair/renovation of laboratory animal

facilities by institutional type: 1996-1997

INSTITUTION
TYPE Construction Repair/renovation

,
Total 695,435 699.476

I Colleges. universities, and medical schools I 644,774 I 531.821 I

I Research organizations I 43,055 I 1.59.301 I

Hospitals 7,606 8,354

NOTES: The data refer to institutions reporting any space in laboratory animal facilities that are subject to government regulattons
concerning the humane care and use of laboratory animals. Because of rounding. components may not add to totals.

SOURCE: National Institutes of Health, The Srcrrus  of Biomedicd  Resecrrch  Frrciliries:  1996. Bethesda. MD, 1997
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Technical Notes

This appendix discusses the study methodology as well as various other technical aspects that
the reader should consider when interpreting the data presented in this report. In addition to
the current I996 survey, the discussion includes the original 1988 survey, and the 1990, 1992
and 1994 surveys. The following topics are covered:

n Universe and sample

n The surveys

H Data collection and response rates

n Item nonresponse

n Weighting

n Reliability of survey estimates

w Data considerations, definitions, and limitations

Universe and Sample

A. Academic Institutions

1988 Survey. The 1988 survey was designed to provide estimates for all research-performing
academic institutions, as defined in the National Science Foundation’s (NSF) Fiscal Year (FY)
19x3 Slrwev of Scientific md Engineering Expenditures at Universities and Colleges. The
universe datafile for the 1983 expenditures survey included all universities and colleges that
offered a master’s or doctorate degree in science and engineering (S&E), all others that reported
separately budgeted S&E research and development (R&D) expenditures of $50,000 or more, and
all Historically Black Colleges and Universities (HBCUs)  that reported any R&D expenditures.
This datafile represented the most recent available universe survey of R&D expenditures at
academic institutions. The datafile  contained a total of 566 institutions.
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All HBCUs in the frame were included in the sample with certainty (N = 30), and a stratified
probability sample of 223 institutions was selected from among the remaining institutions in the
frame. These institutions were first stratified by control (public versus private) and highest degree
awarded in S&E (doctorate-granting versus nondoctorate-granting). A minimum sample size of 25
was set for each of the four resulting strata, and the remaining sample was allocated to strata in
proportion to the “size” of each stratum. Stratum size was defined as the square root of the
aggregate R&D expenditures in S&E of the institutions in the stratum. Academically administered
Federally Funded Research and Development Centers were excluded from this survey. Within
strata, institutions were sampled with probability proportionate to size. Again, size was defined as
the square root of the institution’s fiscal year 1983 R&D expenditures.

Following the selection of an initial sample of 253 institutions, NSF determined that several of the
sampled institutions were out of the scope of the survey. Out of scope institutions included those
in outlying territories, military academies, and three highly specialized institutions considered
inappropriate, given the nature of their programs. Elimination of these out of scope cases reduced
the final sample to 247 institutions, of which 29 were HBCUs and 99 had (or were) medical
schools.

Institutions in the sample accounted for more than .75 percent of all academic R&D expenditures
in fiscal year 1983 and encompassed at least 70 percent of the spending in each major S+E
discipline. The sample represented a weighted national total of 525 institutions. The composition
of this survey universe, by type of institution, is shown in Table A-l.

Table A-l
Number of institutions in the survey universe of research-performing

colleges and universities: weighted estimates, 1988

Non-HBCUs
INSTITUTION TYPE Total HBCUs

Public Private

TWll s2s 296 200 29

thclorate-granting 293 190 100 3

Top  100  in research expenditures 100 69 31 0

Other 193 121 69

Nondoctorate-granting 232 106 100

KEY: HBCU = Historically black colleges and universities

SOURCE: National Institute of Health. The Sturus  of Biomedicul  Resecrrch  Fudirier:  I996 Bethesda. MD. 1997

3

26
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1990 Survey. The institution sample for the 1990 survey was the same as for the 1988 survey,
except for the following two changes:

n The sample was updated to reflect recent R&D patterns as shown in NSF’s fiscal year
1988 R&D expenditures survey, which collected expenditures data for all institutions
in the survey frame for the first time since 1983. School-by-school comparisons of
these two databases resulted in the identification of 12 institutions whose 1988 R&D
expenditures would have given them substantially higher probabilities of selection than
they had using 1983 expenditures. These 12 institutions were made certainty
selections for the 1990 survey. Five were already in the sample, having been
noncertainty selections in the 1988 study; the other seven were added to the sample for
the 1990 survey.

w One institution from the 1988 sample became out of scope when it distributed its
assets among other institutions in the same state system. Therefore, this institution
was eliminated from the sample.

These same changes noted above produced a net increase of six institutions, increasing the sample
size to 253 in 1990. The universe represented by the sample, however, did not change. The
sample design for the 1990 survey is summarized in Table A-2.

1992 Survey. The institution universe and sample for the 1992 survey were the same as for the
1990 survey, except for three changes:

n Shortly after the sample for the 1990 facilities survey was selected, NSF conducted a
universe survey of all HBCUs  and identified an expanded group of 70 that reported
separately budgeted R&D expenditures in S&E disciplines. A sample of 46 of these
70 institutions was selected for the 1992 facilities survey, with probability
proportionate to size. Size was measured as the square root of the institution’s
reported 1989 R&D expenditures (a minimum size measure of $10,000 was used to
afford the smallest institutions some possibility of selection).

w The sample was expanded to include all institutions in the top 100 in 1988 R&D
expenditures. Only two institutions from this analytically important category were not
already in the sample, and they were made certainty selections in 1992.

n To improve the precision of estimates for nondoctorate-granting institutions, an
expanded sample of 91 institutions in this category was selected (excluding HBCUs,
which were sampled separately). The sample included all (10) public institutions with
1988 R&D expenditures of $2 million or more, and all (11) private institutions with
1988 expenditures of $1 million or more. Institutions with R&D expenditures below
these cutoffs were sampled with equal selection probabilities.
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Of the 91 sampled nondoctorate-granting institutions, nine were later determined to be out of
scope, since they reported in the 1992 facilities survey that they had no S&E research space and
also reported in the 1988 R&D e$penditures survey (which provided the basis for the sampling
frame) that they had less than $50,000 in separately budgeted R&D expenditures. The exclusion
of these out of scope institutions reduced the sample of nondoctorate-granting institutions to 82.
The sample design for the 1992 survey is summarized in Table A-2.

1994 Survey. The institution universe and sample for the 1994 survey closely matched the 1992
survey, with the following exceptions:

The 1991 R&D expenditures survey information was used to generate the top 100
stratum. Three institutions were added to the top 100 list, and three institutions were
moved out. The expenditures data also were used to calculate the measure of size for
the doctorate-granting institutions, The 1988 expenditures survey data were used to
calculate size measures for the nondoctorate-granting institutions, since subsequent
surveys did not yield complete information for the nondoctorate-granting institutions.

Institutions expending less than $50,000 in R&D in S&E fields were removed from the
frame prior to sampling. In 1992, they were selected with probability proportionate to
size and then excluded after contact.

FICE codes were updated for 50 institutions.’

Six institutions were misclassified with the 1992 sampling list as nondoctorate-
granting, when in fact they did award S&E doctorates. These misclassifications were
corrected.

Random (rather than systematic) draws from the strata were employed.

The HBCUs selected with certainty were redefined to include 28 from the 1990 list,’
plus all of the new institutions selected with certainty in 1992. This meant that a total
of 33 HBCUs was selected with certainty and 12 others were selected with probability
proportionate to size.

Of the 3 14 sampled institutions, five nondoctorate-granting institutions were later determined to be
out of scope, since they reported no S&E research space. The exclusion of these out of scope
institutions reduced the sample to 309.

’ This is the Federal Interagency Commission on Education number assigned by the Department of
Education. Numbers beginning with 66 are for accredited institutions which have not yet received a FICE
number. These are identification numbers for the record file only.

’ One of the 29 HBCUs selected with certainty in 1990 was excluded because it had no current funded
R&D at the time the sample was taken.
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1996 Survey. The institution universe and sample for the 1996 survey were the same as the
universe and sample from the 1994 survey. No institutions were added, and none was deleted.

Seven of the nondoctorate-granting institutions in the sample reported no S&E research space in
their survey response and were determined to be out of scope. The exclusion of these seven
institutions reduced the sample to 307.

The sample design for the 1990, 1992, 1994, and 1996 surveys is summarized in Table A-2. (See
Appendix B for a list of 1996 sampled institutions.)

TabIe A-2
Number of institutions in the 1990, 1992, 1994 and 1996 samples of

research-performing universities and colleges

NON-HBCUS
HBCUS

INSTITUTION TYPE Public Private

1990 1992 1994 1996 1990 1992 1994 1996 I990 1992 1994 1996

Total 138 1.57 153 156 86 100 93 98 29 46 41 44

Doctorate-grantmg I I.5 117 113 116 58 58 53 57 3 5 8 IO
Top 100 in research expenditures 67 69 68 70 31 31 29 30 0 0 0 0
Other 48 48 45 46 1-l 77 24 27 3 s x IO

Nondoctorate-granting 23 40 40 40 28 41 40 41 26 41 33 34

( I ) The sample irutially  included rune other institutions that were later classified as out of scope of the study.

KEY: HBCU = Historically black colleges and universities

SOURCE: Nmonal  lnstltute  of Health. The Srrrtur  of Biomedmrl  Resecrrch  Ftuilities:  /YY6.  Bethesda. MD, I997

B. Research Organizations and Hospitals

In preparation for the 1988 survey, NIH provided listings of all hospitals and nonprofit research
organizations that received extramural research funding from NIH during FY 1986. A small
number of agencies and institutions that primarily conduct public information dissemination or
other nonresearch activities were eliminated from the listings.

Samples of 50 hospitals and 50 research organizations were selected from the listings, with
probability proportional to size, as measured by total dollar awards from NIH in FY 1986. It was
determined during data collection, however, that there was some duplication in the listings. Some
nonprofit research institutions were located within hospitals and shared the same facilities, and
some of the research organizations were units within other sampled research organizations. In
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addition, some of these institutions have been classified as out of scope of the survey based on
their reports that they do not contain any research space (e.g., because their research grants have
expired or because their current research is conducted entirely off premises). Elimination of
duplicate and out-of-scope institutions has reduced the number of sampled research organizations
to 47 and the number of sampled hospitals to 42.

In 1994, an updated list of hospitals and research organizations that received extramural research
funding from NIH during FY 1992 provided the sampling frame. Fifty hospitals and 50 research
organizations were initially selected. One institution was eliminated from each of these samples
either because it was a duplicate or out-of-scope for this study. This resulted in a sample of 49
hospitals and 49 research organizations.

Like the academic institutions’ sample, the 1996 sample of hospitals and research organizations
was the same as that used in 1994.

The Survey Questionnaire

The 1996 survey questionnaire, reproduced in Appendix B, updated information collected during
earlier (1988,  1990, 1992 and 1994) surveys regarding several topics:

n The total net assignable square feet (NASF) of space in science and engineering
disciplines, and the NASF used for organized research;

n The total amount of space in all non-science fields, and an overall space total across
all academic fields;

n The amount of research space that is leased by the institution;

w The condition of research facilities in each S&E field;

w The adequacy of the current amount of research space, by S&E field;

n The project costs, NASF, and sources of funds for major repair/renovation ($100,000
or more) and construction activities initiated in fiscal years 1994 and 1995 and
scheduled for fiscal year 1996 and 1997;

n Expenditures for research facility repair/renovation projects in the $5,000 to $100,000
range;

n The existence of an approved institutional plan that included deferred space requiring
repair/renovation or new construction;
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n The number of years included in the plan;

n The estimated costs for needed repair/renovations and new construction, by S&E
discipline, that the institution was not scheduled to begin during fiscal year 1996 or
1997;

w Scheduled expenditures in fiscal year 1996 or 1997 for construction and
repair/renovation of research laboratory animal facilities; and

H The status of the institutions relative to the cap of tax-exempt bonds (applicable only
to private universities and colleges).

In addition to collecting updated information on the above topics, the 1996 questionnaire expanded
five questions to collect additional information that had not been addressed previously. The
additional information included:

n the additional amount of space needed in a discipline if the current amount was
reported to be inadequate;

n the amount of space in a discipline that was scheduled to undergo major renovation or
replacement if any space in that discipline was reported to require major renovation or
replacement;

4 the central campus infrastructure costs ($100,000 or more) scheduled for
repair/renovation or new construction in fiscal year 1996 or 1997;

4 the central campus infrastructure costs for repair/renovation or new construction that
were needed but not funded: and

n the estimated costs not in an institutional plan for needed repair/renovations and new
construction, by S&E discipline, that the institution was not scheduled to begin during
fiscal year 1996 or 1997.

One new question was added to the 1996 survey that asked for additional comments from the
institutions. The optional, open-ended question was designed with two purposes in mind. It
allowed the institutions to:

n provide information that numerical data could not capture; and

n help identify new areas of concern relating to S&E research facilities which, in the
future, would assist in the development of new survey questions.
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Finally, the response categories for two questions were modified slightly in 1996 from previous
years’ surveys. The questions are about the adequacy of the amount and the condition of S&E
research space (see “Data Considerations” later in this appendix for details).

Disk-Based Survey

For the first time since the Facilities Survey begin in 1988, institutions had the option in 1996 of
responding to the survey either on the printed questionnaire or through a disk-based version of the
survey. Institutions were encouraged to utilize the disk version, which contained their 1994
responses. The disk version was programmed to detect logic errors across the 1996 survey items,
as well as inconsistencies from the institution’s 1994 responses.

Data Collection and Response Rates

In October 1995, a letter from Judith Vaitukatis, Director of the National Center for Research
Resources at the National Institutes of Health was sent to the president or director of each sampled
institution, asking that the institution participate in the study and that a coordinator be named for
the survey. A few days following the two-week deadline for returning the coordinator
identification card, telephone follow-up was conducted with all sampled institutions that had not
yet identified a survey coordinator. Survey materials, including both a printed survey and DOS-
based disk survey, were mailed to the coordinators in mid-November by Federal Express. The
questionnaire and cover letter requested return of the completed survey by December 31, 1995.
Nonresponse followup began in mid-January and continued through March 1996.

As printed versions of the survey were returned, responses were entered on the disk version to run
the series of logic and arithmetic checks. Responses returned on the disk version were available
immediately for analysis. Telephone follow-up was conducted with the institutions to resolve data
inconsistencies discovered during analysis.

The overall response rate for the NIH-sampled institutions in the 1996 survey was 93 percent. As
Table A-3 indicates, response rates were quite high (94 percent or above) for all academic
institution categories.
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Table A-3
Academic institution response rates, by category

of institution: 1996

octorate-grantmg
Top 100 in research expenditures

Research organizations 49 46 94

’ The sample  innmlly  included five other institutions that were later classified as out of scope of the study.

KEY: HBCU = HIstorIcally  black colleges and universities

SOURCE: Nar~onal  Institute of Health. T/X S~rus of Biomedicul  Research FaYfifiest  1996.  Bethesda. MD. 1997

Item Nonresponse

After machine editing of questionnaire responses for completeness, internal consistency, and
consistency with data from previous questionnaires, extensive telephone data retrieval was
conducted to minimize the amount of missing or otherwise problematic responses to individual
questionnaire items. As a result of these persistent follow-up activities, most of the individual
items had very low item nonresponse rates.

Missing values were imputed for all questionnaire items that were involved in the data analysis.
Missing data on total S&E fields were imputed based on the ratio of total academic space to total
space in S&E fields. In Items 2 and 3, reported percentages were converted to NASF based on
the amount of research space in Item 1. In Items 4, 6 and 8 (on completed capital projects,
planned capital projects, and scheduled animal facility improvement), most missing values
involved either missing costs or missing NASF, but not both. In these cases, the missing data
element was imputed from the reported element, using 1994 data on average cost per NASF to
estimate the one from the other.
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Missing values that could not be imputed using the above methods were imputed using a “hot
deck” approach. This involved imputing the missing value from a “donor” institution that did
provide the needed information and that was as closely matched as possible to the institution with
the missing information in terms of control, type (doctorate-granting or nondoctorate-granting) and
FY 1994 research expenditures.

Weighting

After data collection, sampling weights were created for use in preparing national estimates from
the data. First, within each weight class, a base weight was created for each institution in the
sample. The base weight is the inverse of the probability of selecting the institution for the
sample. Second, because some institutions in the sample did not respond to the survey, the base
weights were adjusted in each weight class to account for this unit nonresponse. Finally, the
weights were adjusted again to bring the number of estimated institutions in accordance with the
known number of institutions in various categories. For this final “poststratification” adjustment
the institutions were classified by type (top 100 in research expenditures, other doctorate-granting,
nondoctorate-granting), control, and HBCU status. The poststratified weights were used to
produce the estimates shown in this report. The weighting procedures were essentially the same as
those employed in the 1988, 1990, 1992 and 1994 studies.

Reliability of Survey Estimates

The findings presented in this report are based on a sample and are therefore subject to sampling
variability. Sampling variability arises because not all institutions are included in the study. If a
different sample of institutions had been selected, the results might have been somewhat different.
The standard error of an estimate is a statistic often used to measure the extent of sampling
variability for that particular estimate.

One of the ways that the standard error can be used to measure the amount of sampling variability
is in the construction of confidence intervals. If all possible samples were selected and surveyed
under similar conditions, then the intervals of 2 standard errors below the estimates to 2 standard
errors above the estimates would include the average result of these samples in about 95 percent of
the cases. Since only one sample is actually selected and surveyed, we must estimate the standard
error from the sample itself. The interval constructed using the estimated standard error from the
sample is called a 95 percent confidence interval. Estimated standard errors for selected statistics
are shown in Table A-4.

A-11



Table A-4
Coefficients of variation for selected estimates from the NSF Survey of

Academic Research Facilities: 1988-1996
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The standard errors for this study were estimated using a replication method called the jackknife
repeated replication method. Using this method, the sample is divided into 13 replicates, and
estimates are produced for each replicate. The variability among these replicate estimates is then
used to estimate the standard error.

Data Considerations, Definitions, and Limitations

In addition to sampling errors, survey estimates can be adversely affected by nonsampling errors.
Errors of this type include those resulting from reporting and processing of data. In this survey,
extensive followup with respondents was used to ensure that the data were as accurate as possible.
This included cross-year review that verified inconsistencies between the current and previous
questionnaires.

Research Square Footage. In the 1994 survey, research was defined more broadly than in
previous years, and this definition was continued in 1996. However, this change in definition has
had little effect on how institutions actually reported S&E research space. Like the definition used
in previous years, the 1994 definition included all R&D activities that are separately budgeted and
accounted for. Unlike the previous definition, the 1994 definition also included departmental
research that was not separately budgeted. Conversations with respondents from earlier surveys
revealed that some departmental research had been included; thus, the current definition of
research reflects what many institutions had been reporting all along.

In 1996, for the first time the survey included a definition of “net assignable square feet” (NASF).
NASF was defined as the sum of all areas (in square feet) on all floors assignable to, or available
to be assigned to, an occupant for specific use, such as instruction or research. It is unlikely that
this inclusion had any effect on trends in this item.

Institutions’ facility recordkeeping systems vary considerably. In general, most of the larger
institutions have central computerized facility inventory systems, often based on space surveys
conducted specifically for OMB Circular A-21. Many institutions with smaller research programs
are not required to calculate square footage for OMB Circular A-21, and do not maintain databases
that can provide such information. These institutions had to calculate or estimate square footage
information specifically for this study.

Condition and Adequacy of Research Facilities. Questions eliciting assessments of the
condition of S&E research space or its adequacy are by their very nature subjective. Two persons
may make different assessments of the same facility or have different opinions of what is required
in order for a facility to be suitable for a particular type of research. Despite the subjectivity
involved, these items do capture an overall picture of the current status of facilities.

In 1996, the wording and response choice of the questions assessing both the condition of the
institution’s S&E research space and its adequacy were altered slightly from that used in previous
years. Respondents were given only three possible choices for evaluating the adequacy of the
amount of S&E research space: adequate, inadequate, or not applicable. Five choices had been
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provided in 1994. Response possibilities for assessing the current condition of S&E research space
were reduced from six choices in 1994 to four in 1996. Thus, percentage changes on these two
items must be interpreted with some caution.

Capital Projects Involving Research Facilities. Few institutions maintain information on
construction and repair/renovation projects specific to research facilities. Many capital projects
involve both research and nonresearch space. When a project was not exclusively for research,
institutions had to estimate the proportion of the project that was related to research facilities.

For projects taking more than one year to complete, institutions were asked to allocate the project
to the fiscal year in which actual construction activity began or was scheduled to begin.

Because institutions use different dollar values to identify “major projects,” this survey established
a guideline to ensure consistency of reporting. As in previous cycles of the survey, projects with
costs of $100,000 or more associated with research facilities were included. In 1992, 1994 and
1996, the surveys also had a separate question about costs of repair/renovation projects in the
$5,000 to $99,999 range.

Dollar Amounts: Current versus Constant Dollars. In 1994, for the first time, capital project
dollar amounts were reported in both constant and current dollars. Both sets of numbers were
included in the body of the report but discussion was limited to 1993 constant dollars. The 1996
report also uses both constant and current dollars but the reporting of these two figures differs
from the 1994 report.

As in 1994, dollar amounts in 1996 were adjusted using the Bureau of the Census’s Composite
Fixed-Weighted Price Index for Construction. Unlike a more general index, this construction
index closely tracks inflation within the construction industry. This index reflects only changes in
prices and is unaffected by changes in the mix of construction projects during any given year.

Constant dollar tables in the 1996 report cannot be compared to constant dollar tables in the 1.994
report.

Specific adjustments used for each of the fiscal years are presented in Table A-5.
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Table A-5
Composite fixed-weighted price index for

construction inflation adjustments

Fiscal  year Average composite fured-weighted
price index for construction’

1986 - 1987 1.253

1988 - 1989 1.166

I 1990 - 1991 I 1.126 I

1992 - 1993 1.081

1994 - 1995 1.000

’ The index for the second year was used in all calculations that spanned two fiscal years.

SOURCE: Nutionul Institute of Heulth,  The Sturus of Biomedical  Reseurch  Futilities.
1996. Bethesda MD.  1997

Cost per Square Foot Data. The study did not collect unit cost data for individual construction
or repair/renovation projects. It collected only the aggregate research-related costs and the
aggregate research space involved across all projects begun during specified periods. These
aggregates can be combined into indices of average cost per square foot, which are useful in
tracking broad cost trends over time. However, they are of little practical value as guidelines for
project planning. By all accounts, unit costs for both construction and repair/renovation projects
are highly variable, depending on the specific requirements of the particular project and on many
other factors as well (e.g., geographic region of the country). Such differences, which are of
crucial importance in project planning, are obscured in the kinds of multiproject averages that can
be constructed from this study’s data.

Deferred Capital Needs. The 1996 survey added several questions in an effort to derive
estimates of the S&E research facilities’ needs of research-performing institutions. In 1994,
institutions were asked to report on deferred construction and repair/renovation projects that were
included in an approved institutional plan. In 1996, institutions reported separately the
construction and repair/renovation costs for projects included in such plans, as well as for projects
not included. In addition, institutions were asked to report their estimated central campus
infrastructure needs, separately for construction and repair/renovation, and for both those in plans
and those not in plans. This provided a more complete estimate of deferred capital projects.

In addition to this estimate of research facility needs based on institutions’ reports of the S&E
research construction and repair/renovation projects that had been deferred, the 1996 survey made
additional efforts to measure this need. If institutions indicated that they had an inadequate
amount of S&E research space in any given field (Item 2), they were asked to indicate the
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additional space needed. Institutions also were asked to report either the amount or percent of that
space that was funded and scheduled to undergo major renovation or replacement (Item 3). It was
thus possible to derive estimates of the amount of additional space needed and the amount of
repair/renovation needed and not scheduled. Average construction and repair/renovation costs per
square foot were used to derive another dollar estimate of research facility needs.

Both of these approaches, based on different assumptions, are believed to provide conservative
estimates of the research facility needs of research-performing institutions.

A-16



Technical Notes

This appendix discusses the study methodology as well as various other technical aspects that
the reader should consider when interpreting the data presented in this report. In addition to
the current 1996 survey, the discussion includes the original 1988 survey, and the 1990, 1992
and 1994 surveys. The following topics are covered:

n Universe and sample

n The surveys

n Data collection and response rates

n Item nonresponse

m Weighting

n Reliability of survey estimates

n Data considerations, definitions, and limitations

Universe and Sample

A. Academic institutions

1988  Survey. The 1988 survey was designed to provide estimates for all research-performing
academic institutions, as defined in the National Science Foundation’s (NSF) Fiscal Year (FY)
I983 Swve~ of Scientific atzd Engineering Expenditures at Universities and Colleges. The
universe datafile  for the 1983 expenditures survey included all universities and colleges that
offered a master’s or doctorate degree in science and engineering (S&E), all others that reported
separately budgeted S&E research and development (R&D) expenditures of $50,000 or more, and
all Historically Black Colleges and Universities (HBCUs)  that reported any R&D expenditures.
This datafile represented the most recent available universe survey of R&D expenditures at
academic institutions. The datafile  contained a total of 566 institutions.
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All HBCUs in the frame were included in the sample with certainty (N = 30),  and a stratified
probability sample of 223 institutions was selected from among the remaining institutions in the
frame. These institutions were first stratified by control (public versus private) and highest degree
awarded in S&E (doctorate-granting versus nondoctorate-granting). A minimum sample size of 25
was set for each of the four resulting strata, and the remaining sample was allocated to strata in
proportion to the “size” of each stratum. Stratum size was defined as the square root of the
aggregate R&D expenditures in S&E of the institutions in the stratum. Academically administered
Federally Funded Research and Development Centers were excluded from this survey. Within
strata, institutions were sampled with probability proportionate to size. Again, size was defined as
the square root of the institution’s fiscal year 1983 R&D expenditures.

Following the selection of an initial sample of 253 institutions, NSF determined that several of the
sampled institutions were out of the scope of the survey. Out of scope institutions included those
in outlying territories, military academies, and three highly specialized institutions considered
inappropriate, given the nature of their programs. Elimination of these out of scope cases reduced
the final sample to 247 institutions, of which 29 were HBCUs and 99 had (or were) medical
schools.

Institutions in the sample accounted for more than .75 percent of all academic R&D expenditures
in fiscal year 1983 and encompassed at least 70 percent of the spending in each major S+E
discipline. The sample represented a weighted national total of 525 institutions. The composition
of this survey universe, by type of institution, is shown in Table A-l.

Table A-l
Number of institutions in the survey universe of research-performing

colleges and universities: weighted estimates, 1988

INSTITUTION TYPE Total
Non-HBCUs

HBCUs
Public I Private

I Told I s25 I 296 I 200 I 29 I
Doctorate-granting 293 190 100 3

Top 100  m research expenditures 100 69 31 0

Other 19.7 121 69 3

Nondoctorate-granting 232 106 100 26

KEY: HBCU = Historically black colleges and universities

SOURCE: National Institute of Health. The SIUIU.~  of Biomedmd  Resewch  Fuciliries:  IYY6. Bethesda. MD. 1997
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1990 Survey. The institution sample for the 1990 survey was the same as for the 1988 survey,
except for the following two changes:

n The sample was updated to reflect recent R&D patterns as shown in NSF’s fiscal year
1988 R&D expenditures survey, which collected expenditures data for all institutions
in the survey frame for the first time since 1983. School-by-school comparisons of
these two databases resulted in the identification of 12 institutions whose 1988 R&D
expenditures would have given them substantially higher probabilities of selection than
they had using 1983 expenditures. These 12 institutions were made certainty
selections for the 1990 survey. Five were already in the sample, having been
noncertainty selections in the 1988 study; the other seven were added to the sample for
the 1990 survey.

w One institution from the 1988 sample became out of scope when it distributed its
assets among other institutions in the same state system. Therefore, this institution
was eliminated from the sample.

These same changes noted above produced a net increase of six institutions, increasing the sample
size to 253 in 1990. The universe represented by the sample, however, did not change. The
sample design for the 1990 survey is summarized in Table A-2.

1992 Survey. The institution universe and sample for the 1992 survey were the same as for the
1990 survey, except for three changes:

n Shortly after the sample for the 1990 facilities survey was selected, NSF conducted a
universe survey of all HBCUs  and identified an expanded group of 70 that reported
separately budgeted R&D expenditures in S&E disciplines. A sample of 46 of these
70 institutions was selected for the 1992 facilities survey, with probability
proportionate to size. Size was measured as the square root of the institution’s
reported I989 R&D expenditures (a minimum size measure of $10,000 was used to
afford the smallest institutions some possibility of selection).

n The sample was expanded to include all institutions in the top 100 in 1988 R&D
expenditures. Only two institutions from this analytically important category were not
already in the sample, and they were made certainty selections in 1992.

n To improve the precision of estimates for nondoctorate-granting institutions, an
expanded sample of 91 institutions in this category was selected (excluding HBCUs,
which were sampled separately). The sample included all (IO) public institutions with
1988 R&D expenditures of $2 million or more, and all (11) private institutions with
1988 expenditures of $1 million or more. Institutions with R&D expenditures below
these cutoffs were sampled with equal selection probabilities.
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Of the 91 sampled nondoctorate-granting institutions, nine were later determined to be out of
scope, since they reported in the 1992 facilities survey that they had no S&E research space and
also reported in the 1988 R&D eZpenditures  survey (which provided the basis for the sampling
frame) that they had less than $50,000 in separately budgeted R&D expenditures. The exclusion
of these out of scope institutions reduced the sample of nondoctorate-granting institutions to 82.
The sample design for the 1992 survey is summarized in Table A-2.

1994 Survey. The institution universe and sample for the 1994 survey closely matched the 1992
survey, with the following exceptions:

The 1991 R&D expenditures survey information was used to generate the top 100
stratum. Three institutions were added to the top 100 list, and three institutions were
moved out. The expenditures data also were used to calculate the measure of size for
the doctorate-granting institutions, The 1988 expenditures survey data were used to
calculate size measures for the nondoctorate-granting institutions, since subsequent
surveys did not yield complete information for the nondoctorate-granting institutions.

Institutions expending less than $50,000 in R&D in S&E fields were removed from the
frame prior to sampling. In 1992, they were selected with probability proportionate to
size and then excluded after contact.

FICE codes were updated for 50 institutions.’

Six institutions were misclassified with the 1992 sampling list as nondoctorate-
granting, when in fact they did award S&E doctorates. These misclassifications were
corrected.

Random (rather than systematic) draws from the strata were employed.

The HBCUs selected with certainty were redefined to include 28 from the 1990 list,’
plus all of the new institutions selected with certainty in 1992. This meant that a total
of 33 HBCUs was selected with certainty and 12 others were selected with probability
proportionate to size.

Of the 3 I4 sampled institutions, five nondoctorate-granting institutions were later determined to be
out of scope, since they reported no S&E research space. The exclusion of these out of scope
institutions reduced the sample to 309.

’ This is the Federal Interagency Commission on Education number assigned by the Department of
Education. Numbers beginning with 66 are for accredited institutions which have not yet received a FICE
number. These are identification numbers for the record file only.

’ One of the 29 HBCUs  selected with certainty in 1990 was excluded because it had no current funded
R&D at the time the sample was taken.
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1996 Survey. The institution universe and sample for the 1996 survey were the same as the
universe and sample from the 1994 survey. No institutions were added, and none was deleted

Seven of the nondoctorate-granting institutions in the sample reported no S&E research space in
their survey response and were determined to be out of scope. The exclusion of these seven
institutions reduced the sample to 307.

The sample design for the 1990, 1992, 1994, and 1996 surveys is summarized in Table A-2. (See
Appendix B for a list of 1996 sampled institutions.)

Table A-2
Number of institutions in the 1990, 1992, 1994 and 1996 samples of

research-performing universities and colleges

1
NON-HBCUS

HBCUS
INSTITUTION TYPE Public Private

1990 1992 1994 1996 1990 1992 1994 1996 1990 1992 1994 1996

Total  138 157 153 156 86 100 93 98 29 46 41 44

Doctorate-gmnting 1 IS 117 113 116 58 58 53 5-l 3 5 8 IO
Top 100  in research expenditures 67 69 68 70 31 31 29 30 0 0 0 0
Other 48 4x 45 46 3-l 77 34 27 3 s x IO

Nondoctomte-granting  23 40 40 40 28 42 40 41 26 41 33 34

(I 1 The mnple  inttially  included nme other institutions that were later classified as out of scope of the study.

KEY: HBCU = Historically black colleges and untversities

SOURCE: National lnstltute of Health. The  Stc~~us  of Bumedicrrl  Resecuc/~  Ftrcllifres: IY96.  Bethesda, MD, 1997

B. Research Organizations and Hospitals

In preparation for the 1988 survey, NIH provided listings of all hospitals and nonprofit research
organizations that received extramural research funding from NIH during FY 1986. A small
number of agencies and institutions that primarily conduct public information dissemination or
other nonresearch activities were eliminated from the listings.

Samples of 50 hospitals and 50 research organizations were selected from the listings, with
probability proportional to size, as measured by total dollar awards from NIH in FY 1986. It was
determined during data collection, however, that there was some duplication in the listings. Some
nonprofit research institutions were located within hospitals and shared the same facilities, and
some of the research organizations were units within other sampled research organizations. In
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addition, some of these institutions have been classified as out of scope of the survey based on
their reports that they do not contain any research space (e.g., because their research grants have
expired or because their current research is conducted entirely off premises). Elimination of
duplicate and out-of-scope institutions has reduced the number of sampled research organizations
to 47 and the number of sampled hospitals to 42.

In 1994, an updated list of hospitals and research organizations that received extramural research
funding from NIH during FY 1992 provided the sampling frame. Fifty hospitals and 50 research
organizations were initially selected. One institution was eliminated from each of these samples
either because it was a duplicate or out-of-scope for this study. This resulted in a sample of 49
hospitals and 49 research organizations.

Like the academic institutions’ sample, the 1996 sample of hospitals and research organizations
was the same as that used in 1994.

The Survey Questionnaire

The 1996 survey questionnaire, reproduced in Appendix B, updated information collected during
earlier (1988,  1990, 1992 and 1994) surveys regarding several topics:

n The total net assignable square feet (NASF) of space in science and engineering
disciplines, and the NASF used for organized research;

n The total amount of space in all non-science fields, and an overall space total across
all academic fields;

w The amount of research space that is leased by the institution;

n The condition of research facilities in each S&E field;

w The adequacy of the current amount of research space, by S&E field;

n The project costs, NASF, and sources of funds for major repair/renovation ($100,000
or more) and construction activities initiated in fiscal years 1994 and 1995 and
scheduled for fiscal year 1996 and 1997;

n Expenditures for research facility repair/renovation projects in the $5,000 to $100,000
range;

n The existence of an approved institutional plan that included deferred space requiring
repair/renovation or new construction;
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H The number of years included in the plan;

n The estimated costs for needed repair/renovations and new construction, by S&E
discipline, that the institution was not scheduled to begin during fiscal year 1996 or
1997;

n Scheduled expenditures in fiscal year 1996 or 1997 for construction and
repair/renovation of research laboratory animal facilities; and

n The status of the institutions relative to the cap of tax-exempt bonds (applicable only
to private universities and colleges).

In addition to collecting updated information on the above topics, the 1996 questionnaire expanded
five questions to collect additional information that had not been addressed previously. The
additional information included:

n the additional amount of space needed in a discipline if the current amount was
reported to be inadequate;

l the amount of space in a discipline that was scheduled to undergo major renovation or
replacement if any space in that discipline was reported to require major renovation or
replacement;

n the central campus infrastructure costs ($100,000 or more) scheduled for
repair/renovation or new construction in fiscal year 1996 or 1997;

m the central campus infrastructure costs for repair/renovation or new construction that
were needed but not funded; and

n the estimated costs not in an institutional plan for needed repair/renovations and new
construction, by S&E discipline, that the institution was not scheduled to begin during
fiscal year 1996 or 1997.

One new question was added to the 1996 survey that asked for additional comments from the
institutions. The optional, open-ended question was designed with two purposes in mind. It
allowed the institutions to:

n provide information that numerical data could not capture; and

n help identify new areas of concern relating to S&E research facilities which, in the
future, would assist in the development of new survey questions.
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Finally, the response categories for two questions were modified slightly in 1996 from previous
years’ surveys. The questions are about the adequacy of the amount and the condition of S&E
research space (see “Data Considerations” later in this appendix for details).

Disk-Based Survey

For the first time since the Facilities Survey begin in 1988, institutions had the option in 1996 of
responding to the survey either on the printed questionnaire or through a disk-based version of the
survey. Institutions were encouraged to utilize the disk version, which contained their 1994
responses. The disk version was programmed to detect logic errors across the 1996 survey items,
as weil as inconsistencies from the institution’s 1994 responses.

Data Collection and Response Rates

In October 1995, a letter from Judith Vaitukatis, Director of the National Center for Research
Resources at the National Institutes of Health was sent to the president or director of each sampled
institution, asking that the institution participate in the study and that a coordinator be named for
the survey. A few days following the two-week deadline for returning the coordinator
identification card, telephone follow-up was conducted with all sampled institutions that had not
yet identified a survey coordinator. Survey materials, including both a printed survey and DOS-
based disk survey, were mailed to the coordinators in mid-November by Federal Express. The
questionnaire and cover letter requested return of the completed survey by December 31, 1995.
Nonresponse followup began in mid-January and continued through March 1996.

As printed versions of the survey were returned, responses were entered on the disk version to run
the series of logic and arithmetic checks. Responses returned on the disk version were available
immediately for analysis. Telephone follow-up was conducted with the institutions to resolve data
inconsistencies discovered during analysis.

The overall response rate for the NIH-sampled institutions in the 1996 survey was 93 percent. As
Table A-3 indicates, response rates were quite high (94 percent or above) for all academic
institution categories.
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Table A-3
Academic institution response rates, by category

of institution: 1996

INSTITUTION CATEGORY

Research organizations 49 4h 94

’ The sample  mtially  Included five other institutions that were Inter classified as out of scope of the study

KEY: HBCU = Htstortcally  black colleges and universities

SOURCE: Nattonal  Institute of Health, The Srrrm of Biomedrcd  Reseurch  Fucilifiesr  1996. Bethesda, MD, 1997

Item Nonresponse

After machine editing of questionnaire responses for completeness, internal consistency, and
consistency with data from previous questionnaires, extensive telephone data retrieval was
conducted to minimize the amount of missing or otherwise problematic responses to individual
questionnaire items. As a result of these persistent follow-up activities, most of the individual
items had very low item nonresponse rates.

Missing values were imputed for all questionnaire items that were involved in the data analysis.
Missing data on total S&E fields were imputed based on the ratio of total academic space to total
space in S&E fields. In Items 2 and 3, reported percentages were converted to NASF based on
the amount of research space in Item 1. In Items 4, 6 and 8 (on completed capital projects,
planned capital projects, and scheduled animal facility improvement), most missing values
involved either missing costs or missing NASF, but not both. In these cases, the missing data
element was imputed from the reported element, using 1994 data on average cost per NASF to
estimate the one from the other.
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Missing values that could not be imputed using the above methods were imputed using a “hot
deck” approach. This involved imputing the missing value from a “donor” institution that did
provide the needed information and that was as closely matched as possible to the institution with
the missing information in terms of control, type (doctorate-granting or nondoctorate-granting) and
FY 1994 research expenditures.

Weighting

After data collection, sampling weights were created for use in preparing national estimates from
the data. First, within each weight class, a base weight was created for each institution in the
sample. The base weight is the inverse of the probability of selecting the institution for the
sample. Second, because some institutions in the sample did not respond to the survey, the base
weights were adjusted in each weight class to account for this unit nonresponse. Finally, the
weights were adjusted again to bring the number of estimated institutions in accordance with the
known number of institutions in various categories. For this final “poststratification” adjustment
the institutions were classified by type (top 100 in research expenditures, other doctorate-granting,
nondoctorate-granting), control, and HBCU status. The poststratified weights were used to
produce the estimates shown in this report. The weighting procedures were essentially the same as
those employed in the 1988, 1990, 1992 and 1994 studies.

Reliability of Survey Estimates

The findings presented in this report are based on a sample and are therefore subject to sampling
variability. Sampling variability arises because not all institutions are included in the study. If a
different sample of institutions had been selected, the results might have been somewhat different.
The standard error of an estimate is a statistic often used to measure the extent of sampling
variability for that particular estimate.

One of the ways that the standard error can be used to measure the amount of sampling variability
is in the construction of confidence intervals. If all possible samples were selected and surveyed
under similar conditions, then the intervals of 2 standard errors below the estimates to 2 standard
errors above the estimates would include the average result of these samples in about 95 percent of
the cases. Since only one sample is actually selected and surveyed, we must estimate the standard
error from the sample itself. The interval constructed using the estimated standard error from the
sample is called a 95 percent confidence interval. Estimated standard errors for selected statistics
are shown in Table A-4.
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1996 SURVEY OF SCIENTIFIC AND ENGINEERING RESEARCH
FACILITIES AT UNIVERSITIES AND COLLEGES

NATIONAL SCIENCE FOUNDATION (NSF)

NATIONAL INSTITUTES OF HEALTH (NIH)

Acting out of concerns raised by the academic communie.  Congress directed the National Science Foundation (NSF) to collect

and analyze data about research facilities at universities and colleges and to report to Congress every two v’ears.  This survey’  is in

response to that requirement under authorization of the National Science Foundation Act of 1950. as amended.

The format of the survey has changed somewhat from the 1994 version. resulting in some additional pages. but in little additional

burden to you.  the respondent. The main topics in this year’s survey are:

m amount of space in your institution:

8 amount and condition of research space in your institution:

. costs of capital projects completed, begun. or planned:

n deferred capital projects; and

. miscellaneous topics.

We will use the information that you provide for a report that gives a broad, quantitative picture of

. the cost, availability, and condition of existing science and engineering (S&E) research facilities; and

. the current capital spending by universities and colleges. sources of funding, and plans for future repair/renovation and

new construction of S&E research facilities.

The report is used by Congress. many higher education associations. and university and college administrators to help make policy

decisions. Your participation in this survey is voluntar)..  NSF and NIH do not use or allow other agencies to use the informa-
tion from this survey to affect individual institutional funding, nor will detailed responses be used in any manner that
would identify an individual institution’s responses.

The president or chancellor of your institution named the individual on the label below to coordinate data collection for this

survey. Please correct any wrong information on the label.

Label

If someone other than the person listed above coordinates the data collection, please tell us \vhom vve may call if we have ques-

tions about the information.

Name Title/Department Telephone no. and ext.

Completing this survey requires an average of 2-l hours. If you wish to comment on this burden. contact Jierman Fleming.

Reports Clearance Officer, NSF, at 703-306-1213.  and the Office of Management and Budget. Paperwork Reduction Project

(OMB Number 3 I-Ii-0101). Washington. DC 30503.

Return the completed survey by December  I. 1995, to The Gallup Organizution
Attention: Dr. JennifEr  Spielvogel
One Church Street, Suite 9(10
Rockville,  MD 20850

If you have any questions or comments about the survey, contact Dr. Ann Lanier of NSF at 703-306-I 774 or Dr. Jennifer

SpielvoSel  of The Gallup Organization at l-800-288-9439 (spieja@gallup.com).



GUIDELINES

Refer to these guidelines as you fill out the survey.

1. About this survey-how to use the “Tips” box

With each item in this survey. along with instructions for completing the item. you will find a “Tips” box containing

additional information to help you complete the item correctly. The box also contains definitions of terms that appear in

the item. Terms appearing in boldface type in the instructions are defined in the “Tips” box on that page.

2. The definition of research

In this survey. research is defined as all research activities of your institution that are budgeted and accounted for.

Research can be funded by the institution itself, the Federal government, state governments. foundations, corporations, or

other sources.

3. What to include as research facilities

In this survey, the term .‘“researcit  facilities ” includes

research laboratories;

controlled-environment space. such as clean or white rooms;

technical-support space. such as carpentry and machine shops:

facilities for laboratory animals, such as animal production colonies, holding rooms, isolation and germ-free

rooms:

. facult!,  or staff offices. to the extent that they are used for research;

. department libraries, to the extent that they are used for research:

. fixed (built-in) equipment. such as fume hoods and benches: and
. non-fixed equipment costing $1 million or more.

It does

.

.

not include

facilities that have been designated as federali!,  funded research and development centers (FFRDC);

facilities that are used by faculty. but are not administered by the institution. such as research space at

Veterans Admmistration or other non-university hospitals.



4. What fields to include as science and engineering (S&E) fields

Because every institution has its own way of classifying fields of study, for consistency, please use the Cross Reference

chart (see page 24) to classify areas of study at your institution. The Cross Reference chart identifies the departments

that are included within each of the S&E fields used in this survey. The Cross Reference chart is based on the classifi-

cation of academic departments used by the National Center for Educational Statistics. If you are unable to separate

data for academic departments, report the combined data under “Other Sciences, not elsewhere classified” and list the

fields that those data represent.

For this survey, S&Efields  include

n

n

n

n

n

n

n

m

n

m

.

Engineering

Physical Sciences

Earth, Atmospheric, and Ocean Sciences (formerly Environmental Sciences)

Mathematics

Computer Sciences

Agricultural Sciences

Biological Sciences

Medical Sciences

Psychology

Social Sciences

Other Sciences, not elsewhere classified

They do not include

n law, business administration/management (except economics), humanities, history, the arts, or education

(except educational psychology).

5. The definition of net assignable square feet (NASF)

In this survey. NASF is defined as the sum of all areas (in square feet) on all floors of a building assigned to, or avail-

able to be assigned to, an occupant for specific use, such as instruction or research. NASF should be measured from the

inside faces of walls. Refer to pages 95-96 in Appendix 2 of Postsecondu? Education Facilities Inventory and

Classification Manual. U.S. Department of Education, Office of Educational Research and Improvement, NCES

92-16.5 (or to the 1988 NACUBO Taxonomy of Functions, or to the 1972 WICHE Program Classification Structure).



6. How to calculate space and cost

Space in NASF

For space used for both S&E research and other purposes: Prorate the NASF to reflect the proportion of use for

S&E research activity. For example, if a room or building is used for S&E research only during the summer months

(one-fourth of the year), then count 25% of the NASF as S&E research space.

For space that is shared by S&E fields: Prorate the NASF to reflect the proportion of use by each field. For example,

if a room or building is used equally for research activity in Computer Sciences and Mathematics, count 50% of the

NASF as research space for Computer Sciences and 50% for Mathematics.

Cost of repair/renovation and new construction

What to include under “completion costs”: Several survey items ask you to report completion costs for repair/

renovation and new construction projects. When you report completion costs for projects on S&E research space, include

costs for

. planning;

. site preparation; and

. repair/renovation or new construction of

. the research space itself;

. fixed equipment;

. non-fixed equipment costing $1 million or more; and

. building infrastructure, such as plumbing, lighting, air exchange, and safety systems in the building and

within five feet of the building foundation.

For projects involving both S&E research space and space used for other purposes: Prorate the cost of repair/

renovation and new construction projects to reflect the proportion of the space that is used for S&E research. For

example. you might construct a new Biological Sciences building at a cost of $8 million. Half of the space in the new

building will be used for biological research and the other half will be used for class instruction. In this case, the prorated

cost of construction for S&E research facilities that you should report would be $4 million, or half of the total cost.

For multi-year projects: Allocate the entire project completion cost to the fiscal year in which the project began or is

expected to begin. Consider the start-date for a project to be the date on which repair/renovation or new construction

actually began or is expected to begin.
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AMOUNT OF SPACEIN  YOUR INSTITUTION

Item la. Instructional and research space

To complete Item la, do the following:

In Column 1 of the table on the facing page, fill in the

current amount of net assignable square feet (NASF)

devoted to instruction and research for each field listed.

Near the bottom of Column 1, fill in the current total

NASF devoted to instruction and research for

n science and engineering (S&E) fields (TOTAL #l),

. non-science fields (TOTAL #2), and

. all academic fields (TOTAL $3).

In Column 2. fill in the current amount of research

space (NASF devoted to research only) for each S&E

field listed.

Near the bottom of Column 2. till in the total NASF

dcvotcd  to research in all S&E fields.

For Column I (“Instructional and research NASF”).  add

lhc space  that IS asstgned  to functional catcgor~  i

(instructton)  and categon 2 (Research). For Column 2

(“Research N,ISF”).  use onI>, the space that is assrgncd to

functional catcgon’ 2 (Research). Please refer to pages

05.. 96 in Appendix 2 of Po.sr.sc~or~dut~~  E~UL.UI~OI~

Fui~t1rlie.s  lt7~vt7rct?. ut7d C’lu.s.s!ficarrot7  Xlut72cul. U.S.

Department  of Education. Office of Educational Research

and Improvement. NCES 92- 165 (or to the 1988

NACUBO Tuxmong~ vf Funcrions. or to the 1971

WICHE  Program Classijicatiot7 Structure).

-

Tips for com.leting  Item la

Include space leased by your institution.

Estimate if exact figures are not available.

If space is used for more than one purpose, prorate
the NASF to reflect the proportion of use for the

activity the item is asking about. (For an example,

see page 3.)

If space is shared by S&E fields, prorate the NASF

to reflect the proportion of use by each field. (For

an example, see page 3.)

Note that the disciplinary field Iisted as “Environ-
mental Sciences” in prior years’ surveys is now
listed as ‘Earth, Atmospheric, and Ocean Sciences.”

For help in classifying your programs, refer to the

Cross Reference chart on page 24.

Use these definitions for bolded items:

NASF: Is the sum of all areas (in square feet) on all

floors of a building assigned to, or available to be

assigned to, an occupant for specific use, such as

instruction or research. NASF should be measured

from the inside faces of walls.

research: Refers to all research activities of an
institution that are budgeted and accounted for.
Research can be funded by the institution itself, the
Federal government, state governments, foundations,
corporations, or other sources.

research space: Refers to the NASF of space in
facilities within which research activities take place.
These faciIities may include the following (to the
extent that they are used for research): research
laboratories, controlled-environment space, technical-
support space, facilities for laboratory animals, faculty
or staff offkes, department libraries, fixed equipment
(such as fume hoods and benches), and non-fixed
equipment costing $1 million or more.
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Table for item la. instructional and research space

I Column 1

instructional and research NASF

Engineering

Physical Sciences

Earth. Atmospheric. and Ocean Sciences (formerly
Environmental Sciences)

Mathematics I
Computer Sciences

Agricultural Sciences

Biological Sciences
Other than medical school

Biological Sciences
Medical school

Medical Sciences
Other than medical school

Medical Sciences
Medical school

Psycholog

Social Sciences

Other Sciences.  not elsewhere classified
List them:

TOTAL #2 ;\l.L. NON-SCIfXCl3  FIELDS Ifor
cwmple.  la\\. busmess
;Icfmln~srratiori~mana_rement  tcsccpt
economics). humamties. histor!. the
art\. or cducatmn (except educational
psycholop>  )I

Item lb. Leased research space

Column 2
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Research NASF

Look at the total research space for all S&E fields (TOTAL #I) in the table above. How much of that space is leased?

NASF of leased research space



AMOUNT AND CONDITION OF RESEARCH SPACE

Item 2. Current amount of research space, by field

Item 2 asks you to rate the amount of science and engineering

(S&E) research space available at your institution. For each

field, you will choose one of the following three categories:

A .4deqzratc anzozmt  qfspace; sufficient to support all

the needs of your current S&E research program

commitments in the field

B Inadequate amount of space: not sufficient to support

the needs of your current S&E research program

commitments in the field; or non-existent but needed

NA Not applicable or no space needed in the field

To complete Item 2, do the following:

0 For each field listed on the table on the facing page. circle

the letter of the categop in Column I that best describes

the amount of space available for l’our current S&E

research program commitments in that field.

@ For each field for which you circled B (inadequate

amount). estimate and record in Column Z! the additional

NASF  or percent more space that is needed.

Lkrn~p/r I: The Lngtneermg department’s research space is

overcrobvdrd IO the extent that eft?cienc\, of \vorl\ on an elisting

-rant has been affected. In \‘our answer to Item 3. \‘ou should2

consider the additional space you need to support work on this

already awarded grant.

Example 2: The Biology department has made offers to three

new faculty needed to support an existing program in molecular

biology. In your answer to Item 2, you should consider the

space needed to accommodate these new colleagues (even

though they are not currently on campus) because it is needed

to fulfill already existing program commitments and because

offers have been made.

Tips for completing Item 2

Z- Use these definitions for bolded items:

research program commitments: Refers to all
research and development activities of an
institution that are budgeted, approved, and
funded. Research program commitments include
m current faculty ami sta#or those to whom

offers have been made;

n grants awarded, whether or not research

has actually begun; and
m programs which have been approved.

They do not include

n potential staff without offers,

B grants applied for but not awarded, and

w programs designed but not yet approved.

research space: Refers to the NASF of space in
facilities within which research activities take
place. These facilities may include the following
(to the extent that they are used for research):
research laboratories, controlled-environment
space, technical-support space. facilities for
laboratory animals, faculty or staff offices,
department libraries, fixed equipment (such as
fume hoods and benches), and non-fixed
equipment costing $1 million or more.
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Table for Item 2. Current amount of research space, by field

Key:

A = Adequale amount of space: sufficient to support all the needs of your current SR.E research pro%qram commitments in
the jeld

B = Inadequate amount of space: not sufficient to support the needs of your current S&-E research program commitments in
the field: or non-existent but needed

NA = ,Yot applicable or no space needed in the jield

Field

Physical Sciences

Earth. Atmospheric. and
Ocean Sciences (formerI!,
En\~ironmcntal  Sciences)

Mathematics

Computer Sciences

Agricultural Sciences

Biological  Sclcnccs
Other than medical  school

I3iolorical  Scicnccs
\icdical  school

Xlcd~cal Scicnccs
Other than mcdtcul school

I’sytlolog\

Social Sclcnces

Other Sciences. not rlsc\vhere
classified

List them:

Column 1

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Adequacy or inadequacy of amount of S&E

research space

For each field, circle the appropriate
code in one of the columns below.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Not

Adequate i Inadequate ! Applicable

A i B i NA

A ; B i NA

A i B ; NA

A ; B : NA

A ; B : NA

A ; B f NA

A ; B : NA

A i B ; NA

A i B i NA

A ; B ; NA

A ; B ; NA

A i B ; NA

Column 2

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Additional space needed for current S&E

research program commitments

For each field, you mgv choose to enter either
IVASF  or percent more space needed.

(Enter a &w-e in one of the
columns belolc, jbr each jield.)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Additional NASF

needed
; Percent more space

needed

7



Item 3. Current condition of research space, by field

To complete Item 3, do the following:

0 For each field listed on the table on the facing page, fill

in the percent of research space that falls into each

categorv  below:

A Suitable for the most scientifically competi-

tive research in the field

B Effective for most levels of research in the

field, but may need limited repairirenova-

tion

C Requires major renovation or replacement

to be used effectively

NA Not applicable or no research space in that

field

@ For each field for which you reported space in category

C. record in Column 3 the number of NASF or percent of

that space that is funded and scheduled to undergo major

renovation or replacement in your FY 1996 or FY 1997.

Tips for completing Item 3

Consider only space supporting your currat  S&E
research program  commitments.

Use these definitions for bolded  items:

major renovation: Refers to an extensive repair
project that results in facilities that are equivalent,
or nearly equivalent, to new facilities in their
ability to support S&E research.

research space: Refers to the NASF of space in
facilities within which research activities take
place. These facilities may include the following
(to the extent that they are used for research):
research laboratories, controlled-environment
space, technical-support space, facilities for
laboratory animals, faculty or staff offices,
department libraries, fuced equipment (such as
fume hoods and benches), and non-fixed equip-
ment costing $1 million or mom.



Table for Item 3. Current condition of research space, by field

Key:

A = Suitable for the most scientifica& competitive research in the field

B= Effective for most levels of research in the field, but may need limited repair/renovation
(Includes categories B and C from 1994 survey)

c = Requires major renovation or replacement to be used effectivelv
(Includes categories D and E from 1993 survey)

NA = h’ot applicable or no research space in this field

Field

Column 1
. . . . . . . . . . . . . . . ...” . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . ...” . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . .

Percent of research space
according to condition

Engineering

Physical Sciences I

Ocean Sciences (formerI\
:,:$‘;;-:~d_ 1 ~~~

finvironmcntal  Sctences)

C‘omputcr  Sciences I

:I,pricultural  Sclcnccs I

l3iolo~ical Sciences
Other than medical
SChOOl

hlcdical Scicnccs
Xledlcal  school I

l’s\ choloc?\,2.

Social Sciences I

Other Sciences. not
elsewhere classified

List them:

B C Total N A

100%

100%3z100%

100%

100%

100%

100%

I 000b

100%

100%

100%

100%

100%

.

mm

-

Column 2
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Amount of space in category C that is funded
and scheduled to undergo major renovation or

replacement in your FY 1996 or FY 1997

For each  field. you may choose to enter
either .VASF or percent of space.

(Enter a jigwe in one of the
columns below for each field. )

NASF i Percent of space

9



ZOSTS  O F  C A P I T A L  P R O J E C T S  C O M P L E T E D,  BE G U N, O R  P L A N N E D

em 4a. Research facilities projects over $100,000: your FY 1994 and FY 1995

lis item asks you to report the completion costs (planning,

:e preparation, construction, fixed equipment, non-fixed

luipment  costing $1 million or more, building infrastruc-

Ire) and net assignable square feet (NASF) involved in

:pair/renovation  and new construction of science and

lgineering (S&E) research facilities.

b complete Item 4a, do the following:

) In Columns I and 3 of the table on the facing page.

, for each field listed. fill in the completion costs for

repair/renovation and new construction projects over

$100,000, and

. in the row marked TOTAL, fill in the total comple-

tion costs for repair/renovation and new construc-

tion.

3 In Columns 2 and 4 of the table on the facing page,

. for each field listed, fill in the estimated NASF

involved in repair/renovation and new construction

projects over $100.000, and

. in the row marked TOTAL. fill in the estimated total

NASF for repair/renovation and new construction.

Tips for completing Item 4a
Consider only projects that began during your ;

FY 1994 or FY 1995,  (Consider the start-date for i

a project to be the date on which repairirenova-

tion or new construction actually began.)

If space is shared by S&E fields, prorate the I

NASF and cost to reflect the proportion of use by
each field.  (For an example, see page 3.)

Consider only projects whose prorated cost in a given
field is over $100,000. (All the dollar figures in
Cohunn 1 or Column 3 of the table on the facing page
should be over$MWQ.)

Use these definitions for bolded  items:

building infrastructure: Includes systems that
exist in the building and within five feet of the
building foundation, such as plumbing, lighting,
air exchange, and safety systems.

fixed equipment: Refers to equipment that is built
into facilities, such as fume hoods and lab benches.

NASF:  Is the sum of all areas (in square feet) on all
floors of a building assigned to, or available to be
assigned to, an occupant for specific use, such as
instruction or research. NASF should be measured
from the inside faces of walls.

new construction: Refers to additions to an
existing building or construction of a new building.

repair/renovation: Refers to the fting Up of
facilities in deteriorated condition, capital improve-
ments on facilities, conversion of facilities, etc.

10



Table for Item 4a. Research facilities projects over $100,000: your FY 1994 and FY 1995

REPAIR/RENOVATION over NEW CONSTRUCTION over
$100,000 begun during your $100,000 begun during your

FY 1994 or FY 1995 FY 1994 or FY 1995

Field

Column 1 Column 2

I

Column 3 Column 4
. .._.._...................................... . . . . . . . .._.................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

cost NASF cost NASF

fkjneerinp I I I I

f’hysical  Sciences

Earth. Atmospheric. and Ocean Sciences
( formerly  Environmental Sciences)

Mathematics

Computer Sciences

Agricultural Sciences

Biological Sciences
Other than medical school

Biological Sciences
Medical school

Medical Sciences
Other  than medical school

hlcdical  Sciences
Medical school

Psycholog\~

Social Sciences

TOTAL
I

11



Item 4b. Research facilities projects between $5,000 and $100,000: your FY 1994 and FY 1995

TO complere  Item 4b. do the following:

In the blank below, fill in the total dollar amount for completion

costs of repair/renovation projects bet\veen  S5.000  and S 100.000

begun in your FY 1994 and FY 1995.

Total for repair/renovation projects (costing between $5.000 and

$100,000 each) of your science and engineering (S&E)  research

facilities s

Tips for completing Item 4b

Consider only projects that began during
your Fy 1994 or FY 1995. (Consider the

start-date for a project to be the date on
which repair/renovation or new construction

actually began.)

Include projects to repair/renovate fixed
equipment, non-fixed equipment costing
$1 million or more, and building infra-
structure.

Exclude projects whose prorated cost is less
than $5,000 or more than $100,000.

Use these definitions for bolded  items:

building infrastructure: Includes systems
that exist in the building and within five feet

of the building foundation, such as plumbing,
lighting, air exchange, and safety systems.

fixed equipment: Refers to equipment that
is built into facilities, such as fume hoods and
lab benches.

repair/renovation: Refers to the .fting up
of facilities in deteriorated condition, capital
improvements on facilities, conversion of
facilities, etc.

12



Go to the next page.
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Item 5. Sources of funding for research facilities projecti: your FY 1994 and FY 1995

To complete Item 5, do the following:

0

0

In the row marked TOTAL on the table on the facing

page. at the bottom of Columns 1 and 2, copy the cost

totals for your scrence and engineering (S&E) research

facilities prqjects  from Item 4a. Columns 1 and 3:

. repair/renovation projects costing over 5 100.000.

and
. new construction projects costing over $100.000.

Fill in the dollar amounts of funding from each source

listed.

.-

Tips for completing  Item 5

Consider only projects that began during

your FY 1994 or FY 1995. (Consider the

start-date for a project to be the date on which

repair/renovation or new construction actually

began.1

Note that “Institutional funds” include
operating funds, endowments, indirect costs
recovered from federal grants and/or
contracts, indirect costs recovered from
other sources, etc.

Use these definitions for bolded items:

new construction: Refers to additions to an
existing building or construction of a new
building.

repair/renovation: Refers to the fixing up of
facilities in deteriorated condition, capital
improvements on facilities, conversion of
facilities, etc.

-
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Table for Item 5. Sources of funding for research facilities projects: your FY 1994 and FY 1995

Column 1
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Dollar amount
for REPAIRIRENOVATION

projects costing
over $100,000

State or local government

Private donations

Institutional funds (Operating funds. endowments. indirect costs
recovered from federal grants and/or contracts. indirect costs recovered
from other sources. etc.)

Tax-exempt bonds I
Other debt financing

Other sources
List them:

TOTAL I

Column 2

Dollar amount
for NEW CONSTRUCTION

projects costing
.over  $100,000

15



Item 6. Planned research facilities projects over $100,000 scheduled to begin in
your FY 1996 and FY 1997

To complete Item 6, do the following:

Tips for completing Item 6

In Columns 1 and 3 of the table on the facing page,

. for each field listed, fill in the completion costs for

projects over $100,000 (planning, site preparation,

construction, fixed equipment, non-fixed

equipment costing $1 million or more, building

infrastructure) for planned projects (both repair/

renovation and new construction), and

. in the row marked TOTAL i! 1, fill in the total

completion costs for all science and engineering

(S&E) fields.

In Columns 2 and 4.

. for each field listed. estimate the net assignable

square feet (NASFI involved in those prqiects

(.l’ofc:  hc mrc lo it7cllrde  here an>*  space thal ?‘ozi

k,pot.tdd  It1 C’oi~ttnt7  .? c$the tahleftir Iton  3). and

. in the ro\v  marked TOTAL $1. fill in the estimated

N.ASF  for all S&E  fields.

Near the bottom ofthe  table. in the row marked TOTAL

:: 2. enter the estimated completion costs for planned

capital projects to extend. repair. or renovate central

campus infrastructure.

Add the tigures in the row marked TOTAL g 1 to those

in the roe marked TOTAL $3. Record the total tigures

m the row marked  TOTAL fi3.

Consider only projects scheduled to begin during your f
W  1996 or FY 1997.

If space is shared by S&E fief& prorate the NASF and
cost to reflect the proportion of use by each field. (For
an example, see page 3.)

Include only projects whose prorated cost in a given
field is over $1OO,ooO. (All the dollar figures in
Column 1 or Column 3 of the table on the facing page
should be over $loO,ooO.)

Estimate if exact figures are not available.

Use these definitions for bolded items:

building infrastructure: Includes systems that exist
in the building and within five feet of the building
foundation, such as plumbing, lighting, air exchange,
and safety systems.

central campus iufi-astructure:  Refers primarily to
systems that exist between the buildings of a campus
(excluding the area within five feet of any individual
building foundation) and to the nonarchitectural
elements of campus design (central wiring for tele-
communications systems, storage/disposal facilities,
electrical wiring between buildings, central heating
and air exchange systems, drains and sewers, road-
ways. walkways, parking systems, etc.)

fixed equipment: Refers to equipment that is built
into facilities, such as fume hoods and lab benches.

NASF: Is the sum of all areas (in square feet) on all
floors of a building assigned to, or available to be
assigned to, an occupant for specific use, such as
instruction or research. NASF should be measured
from the inside faces of walls.

new construction: Refers to additions to an existing
building or construction of a new building.

planned project: Refers to a project that is funded
and scheduled but on which construction has not yet
begun.

repair/renovation: Refers to the fixing up of facilitiet
in deteriorated condition, capital improvements on
facilities, conversion of facilities, etc.
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Table for Item 6. Planned research facilities projects over $100,000 scheduled to begin in
your FY 1996 and FY 1997

REPAIR/RENOVATION
over $100,000

scheduled to begin in
your FY 1996 or FY 1997

Field

Engineering

Physical Sciences

Earth. Atmospheric. and Ocean Sciences
(formerly Environmental Sciences)

Mathematics

Computer Sciences

Agricultural Sciences

Biological Sciences
Other than medical school

Biological Sciences
Medical school

I

Column 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Expected Cost

Medical Sciences
Other than medical school

Medical Sciences
Medical school

Psychology

Social Sciences

Other Sciences. not elsewhere classified
List them:

TOTAL #I: ALL S&E FIELDS

TOTAL #2: CENTRAL CAMPUS
INFRASTRUCTURE (Includes
telecommunications.  electrical
systems. plumbing systems.
steam and chilled water lines.
hazardous materials systems.
etc.)

TOTAL #3: GRAND TOTAL

Column 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Estimated NASF

NEW CONSTRUCTION
over $100,000

scheduled to begin in
your FY 1996 or FY 1997

Column 3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Expected Cost

Column 4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Estimated NASF
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D EFERRED C APITAL PR O J E C T S

Item 7. Costs for repair/renovation and new construction of research space needed
but not funded

To complete Item 7, do the following:

0

0

Tips for completing Item 7
Read the definition in the “Tips” box to the right for deferred

project. According to this definition, does your institution

have any deferred projects for repair/renovation or new

construction of your science and engineering (S&E) research

facilities?

Cl Yes. Go to step 0.

0 No. Go to Item 8 (see page 20).

Read the definition in the “Tips” box to the right for institu-

tional plan. Then,

. for deferred projects that are part qfan imtimtional  plutl.

enter the estimated completion costs (planning, site

preparation. construction. fixed equipment. non-fixed

equipment costing $1 million or more, building infra-

structure) in Columns I and 2 of the table on the facing

page: and

. for deferred projects that are not part of an institutional

pian. enter the estimated completion costs in Columns 3

and -!

Record the totals for these estimates in the ro\\’  marked

TOP.4L  :: I

Near the bottom of‘ the table. in the row marked TOTAL k?.

enter the ehtimatcd completion costs for deferred capital

prqlects  to cstcnd. repair. or renovate central campus

infrastructure--both  those that are, and those that are not,

part ofan institutional plan.

Add the figures in the row marked TOTAL #I to those in the

rou’  marked TOTAL g2. Record the total figures in the ro\4

marked TOTAL #3.

8

If space is shared by S&E fields, prorate the cost to
reflect the proportion of use by each field. (For an
example. see page 3.)

For help in classifjGng  your programs, refer to the
Cross Reference chart on page 24.

Use these definitions for bolded items:

building infrastructure: Includes systems that
exist in the building and within five feet of the
building foundation, such as plumbing, lighting. air
exchange, and safety systems.

central campus infrastructure: Refers primarily to
systems that exist between the buildings of a campus
(excluding the area within five feet of any individual
building foundation) and to the nonarchitectural
elements of campus design (central wiring for
telecommunications systems, storage/disposal
facilities, electrical wiring between buildings, central
heating and air exchange systems, drains and sewers,
roadways, walkways, parking systems, etc.)

deferred project: Refers to a repair/renovation or
new construction project which meets all of the
following criteria:

8 is necessary to meet your current S&E research
program commitments,

= is not scheduled for your FY 1996 or Fy 1997, j
n does not have funding, and
n is neither for the purpose of developing new j

programs nor for expanding faculty beyond what
is required to fulfill current S&E research
program commitments.

fLved equipment: Refers to equipment that is built
into facilities, such as fume hoods and lab benches.

institutional plan: Refers to an institution’s approved
plan, including goals, suategies,  steps, and budgets, for
fulfilling the institution’s mission during a specific
time period.

new construction: Refers to atiditions to an existing
building or construction of a new building.

xepairlrenovation:  Refers to the fixing up of
facilities in deteriorated condition, capital improve-
ments on facilities, conversion of facilities, etc.



Table for Item 7. Costs for repair/renovation and new construction of research space
needed but not funded

Rbte:  l_f_vou  cannot provide cost estimates, you  may instead record estimated NASFjor  deferred projects tproratc  if rwcessac). If.vou

choose to do this and are recordins ,114SF  rather than dollars in the table below. check (JI here:
cl

Estimated cost for deferred projects needed
for current S&E research program commitments

Field
I

Repair/renovation New construction
I

Repair/renovation New construction
costs costs costs costs

Engineering

Physical Sciences

Earth. Atmospheric. and Ocean Sctences
(formerly Environmental Sciences)

Mathematics

Computer Sciences

Agricultural Sciences

Biolofjcal  Sciences
Other than medical school

Biological Scicnccs
Iledical  school

klcdical Scicncc5
Other than medical schoo!

kkdical  Sc~cncc~
Ylcdical  school

I’s>  choiog!

sclclal  sclcncc>

Other Scicnccs.  not cIx\\  hcrc ciassitied
List them:

TOT.AL  #I: ALL. S&E FIELDS

TOTAL #2: CfINTR;\L  CAhWI!S
INFRASTRLICTURE
(lncludcs  teiecom-
municattons.  electrtcal
systems. plumbing systems.
steam and chilled water
lines. hazardous materials
systems. etc.)

TOTAL #3:  GRAND TOTAL
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M I S C E L L A N E O U S  I T E M S

Item 8. Facilities for laboratory animals

To complete Item 8, answer the following:

0

0

0

0

Does your institution have facilities for laboratory animals?

0 No. Go to Item 9 on the next page.

Cl Yes. Go to step 0.

Below, fill in the amounts of your animal housing NASF and

animal laboratory NASF. Add the two figures to arrive at your

total animal research NASF.

Animal housing NASF
+

Animal laboratory NASF

zzz Total animal research NASF

Fill in the amounts of your total animal research NASF that

‘ fully meets government regulations NASF

n needs limited repair/renovation to meet

government regulations NASF

. needs major repair/renovation or repiace-

ment to meet government regulations NASF

The total of the three categories above should equal the total animal
research NASF in 0.

Fill in the costs and amounts of NASF for animal facility improve-
ments involving

. repairirenovation over $100,000 scheduled to begin in your

FY 1996 or FY 1997

cost NASF

. new construction over $100.000 scheduled to begin in your

FY 1996 or FY 1997

cost NASF

Note: Be sure to ulso include in your answer to Item 6 on page

I 7 any projects you include in your answer to 0 above.

Tips for completing Item 8

Include as iaboratory animal facilities both
departmental and central facilities that are
subject to government and state policies and

regulations concerning humane care and use of
laboratory animals.

Do not include in your lab animal facilities

space :

agricultural field buildings sheltering

animals that do not directly

support research or that are not

subject to government regulations

concerning humane care and use of

laboratory animals; or

areas for treatment of animals that are

veterinary patients.

Use these definitions for bolded items:

animal housing NASF: Refers to all general
animal housing (for example. cage rooms, stalk,
wards, isolation rooms) and maintenance areas
(for example, feed storage rooms, cage-washing
rooms, shops, storage), if these areas directly
support research. (Animal housing NASF are
Codes 570 and 575 in the Postsecondary
Education Facilities Inventory and Ciassificatiorl
Manual.)

animaI  laboratory NASF: Refers to all animal
laboratory space used exclusively for research
activities, such as bench space, animal produc-
tion colonies, holding rooms, germ-free rooms,
surgical facilities and recovery rooms.

total animal research NASF: Refers to the
combined amount of animal laboratory and
animal housing NASF. (Total animal research
NASF is equivalent to the term ‘Research
NASF’  in Item #HO of the 1994 survey.)
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Item 9. Limit on tax-exempt bonds

To complete Item 9, answer the following questions:

0 Is your institution a private college or university?

0 No. Go to Item 10 on the next page.

a Yes. Go to step 0.

@ Federal tax reform legislation established a limit on tax-exempt bonds of $150 million per private college

or university.

Has your institution reached the limit on tax-exempt bonds?

0 Yes.

0 No, but we expect to within the next two fiscal years.

a No, and we do not expect to within the next two fiscal years.
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Item 10. Additional comments

This is an optional, open-ended question designed with two purposes in mind. It allows you to

m give us information which numerical data cannot capture, and

. help us identify new areas of concern relating to science and engineering (S&E) research facilities. Such discoveries may. in

future surveys, warrant further quantitative investigation.

TO complete Item 10, write any additional comments you may have in the space below:

FICE Code Institution Name
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Item 11. Feedback

We appreciate the time you have taken to fill out the 1996 survey.

How many person-hours were required to complete this form?

Return the survey by December I, 1995, to The Gallup Organization

Attention: Dr. Jennifer Spielvogel

One Church Street, Suite 900

Rockville, MD 20850
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CROSS REFERENCE BETWEEN NSF FIELD CATEGORIES AND
THE NCES CLASSIFICATION OF ACADEMIC DEPARTMENTS

Use this  chart to identify the departments that are included within each of the Science and engineering (S&E) fields used in this
survey.

ENGINEERING
101

102

103

101

105

106

Aerospace Engineering
14.02 Aerospace, aeronautical, and astronautical

engineering

Agricultural Engineering
14.03 Agncultural engineering

Biomedical Engineermg
11.05 Bioengineering and biomedical engmeermg

Chenucal  Engmeering
03.0509 LYood  sciences
14.07 Chemical engmeering

Civil Engineering
04.02 Architecture
14.04 Architectural engineering
74.08 Civil engineering
14.14 Environmental health engmeering

Elechical Engineering
14.09 Computer engineering
14.10 Electrical, electronics, and communicahons

engineermg
11.1002 Microelectronic engineering

Engmcermg  Science
71.12 Engineermg physics
1113 Enginecrmg  science

Industnal  Engmeering/Management Science
14.17 Industnal engineering
11.27 Systems engmeering
30.06 Systems science

hlcchanlcal  Engmeermg
l-1.11 Engmecrmg mechamcs
11.19 Slechanlcal  cnpncerml;

hletdlurpcal  and hlatenals Engmeenng
11.06 Ceramic  engmeermg
l-1 IS hlnterlals  cngmeermg
11.20 hlctallurglcal  engmcermg
10 11701 hlctallurg!

hlmmg  Engmecrmg
11.15 Gcolo~;~cal  cngmeermg
ll.ltl Gt~ophvslcal  enbmcermg
11.21 hlmmg  and mmeral  engmeenng

Nuclear Engmeermg
11.23 !dU&Jr  cngmccrmg

Pctroltum Engmeermg
11.25 Petroleum  engineering

Engmeermg, not elsewhere classihed
14.01 Engmeermg, general
l-1.22 Naval architecture and marme  engmeermg
14.24 Ocean en@Ieermg
11.28 -Textile  engirIeeNlji
14.99 Engmeermg, other
19.09 Texhles and clothing (excluding 19.0902, Fashion

Design)
30.03 Engmeering and other fields

PHYSICAL SCIENCES
201 Astronomy

4 0 . 0 2  Astronoml
40.03 Astrophysics
40.09 Planetary science

202 Chemistry
4 0 . 0 5  Cherms%

203 Physics
4 0 . 0 8  Physics

204 Physical Sciences, not elsewhere classified
40.01 Physical sciences, general
40.0799 Miscellaneous physical sciences, other
40.099 Physical sciences,  other

EARTH, ATMOSPHERIC, AND OCEAN SCIENCES
301 Atmospheric Sciences

40.4 Atmospheric sciences  and meteorology

302 Geosciences
40.06 Geological and related sciences
40.0703 Earth and planetary sciences

303 Ocean Sciences
26.0607 Marine/aquatic biology
40.0702 Oceanography

304 Earth, Atmospheric, and Ocean Sciences, N.E.C.

MATHEMATICS
402 Mathematics and Applied Mathemahcs

06.1302 Operahok-research  (quantitative methods)
27.01 hlathemahcs, general
27.03 Apphed  mathematics
27.04 Pure mathematics
27.99 hlathemahcs, other
30.08 Mathemahcs and computer science

103 Stahshcs
27.02
27.05

Actuanal  sciences
Stahshcs

COMPUTER SCIENCES
401 Computer Sciences

06.12 hlanagement  mformation systems
11 Computer and mformahon scicnccs, general
30.09 Imagmg  sclcnce

AGRICULTURAL SCIENCES (SEE ALSO 102 AND 901)
501 Agncultural  Sciences

02.01 Agncultural sciences,  general
02.02 Ammal  sciences
02.03 Food sciences
02.04 Plant sclcnces
02.05 Soil sciences
02.99 Agnculturai  sciences,  other
03.01 Renewable natural resources, general
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03.03 Fishing and fisheries
03.05 Forestry and related scrences
03.06 \yildlife  management
03.99 Renewable natural resources, other
31.0-t Water resources

BIOLOGICAL SCIENCES
601

602

hO3

601

605

606

607

608

609

610

Anatom>
18.0201 Cbnnical  anatomy
26.0601 Anatom\

Brochenustq
18.0202 Clinrcal  biochenush)
26.02 Biochemistry and biophysics

Biology
26.01 Biolop, general
26.0601 Embvolog

Biomev  and epidemiologl;
18.2202 Eprdemiology
26.0602 Biometrrcs  and biostansbcs

Biophysics

Botany
26.03 Botany (excludmg  26.0302, Bacteriolon;  see 611)

Cell Biology
26.01 Cell and molecular biology
26 0606 Hrstology

Ecology
26.0603 Ecology

Entomology and Parasitology
2 6 . 0 6 1 0  Parasitolog
26.07102 Entomology

Genehcs
26.0703 Genchcs, human and animal

h4rcrobiolop,  immunology, and Virology
18.0203 Clmrcal  microbrology
18.1002 Allergres  and endomology
18.1009 Immunolo~
?h.Kw Bactenology
26.05 h4icrobrology

Nutrihon
lY.05 Food scrences  and human nutrition
20.01W  Food and nutrihon
26.06OY Nutrttional  scrences

Patholob?
18.02Ol  Cluwal  patholob?
18.1018  Patholon
26.0701 Pathology, human and animal

Pharmacolog)
18.0X6 Cluucal  toxtcologJ
26.0612 TOXlCOhh?

22.0705 Pharmacolob?,  human and arumal
-l?.l-I Psychophnrmacotog)

Physlolog!
18.0205 Ph~slolo~y
26.0706 Physiolob?, human and animal

ZOOlOg)

26.0701 Zoology
26.0799 ZOOlOb?,  other

Biosciences, not elsewhere classrfied
26.0699 Mrscellaneous  specialized areas, life  sciences,

other
26.99 Life sciences, other

MEDICAL SCIENCES (see also 103)
701

Endcocrmolo~
26.0605  Endocrmolog!

Y-05

706

707

Gastroenterolog>-

Hemato@
18.08 Hematolq)

Neurology
18.102-l  Neurolo~
26.06Ofi  Neurosciences

708 Obstetrrcs  and G~nccolog!
18.1013 Obstetrics and @meCcdOg!

709

710

Ophthabnoiog
18.1011 Ophthalmotog!
18.12 Optometq

Otorhinolaryngolofi\
18.1017 Otorhinolann~olob~/ntola~n~olo~~

711

712

Pediatrics
18.1019 Pediatrrcs
20.0102 Child development

Preventive Medicme  and Communib  Health
18.1007 Family practice
18.1022  Preventive medicine

713 Psychiatry
18.1023 Psychratry
18.1106 Psychtatq/mental  health

714 Pubnonarl\  Disease

715 Radiology
18.1012 Nuclear mcdicmc
18.1025 RdiOlO~

26.0611 Radiobiology

716 Surgery
18.1001
18.1011
18.1016
18.1021
18.1026
18.1027

Colon and rectal surgery
Neurological surgery
Orthopcdtc
Plastic surgery
Surgery
Thoracrc  surgery

717

718

Climcal  h4edicinc,  not elsewhere classified
18.02YY Basrc  chmcal  health scwnces,  other
18.1001 Mcdicme,  general
18.1005 Dermatology
18.1008 Geriatrics
18.1010 Internal medtcme
18.1020 Physical medicme  and rehabrbtation
18.1028 Urology
1X.7099 Medrcme,  other
18.13 Osteopathic medicme
18.13 Podiatry
30.01 Biological and physical scwnces

Dental Scicnccs
18.01 Dentistry
18.1015 Orthodontic  surgery

719 Nursing
18.11 Nursing (excluding 18.1106, Psychiatry/mental

health; see 713)
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720 Pharmaceutical Scrences
18.14 Pharmacy

721 Veterinary Scrences
18.24 Veterinary medicine

722

723

Health Related, not elsewhere classihed
17.0807 Occupational therapy
17.0813 Physical therapy
17.0899 Rehabilitation services, other
17.99 Alfred  health, other
18.07 Health scrences  administration
18.09 Medical laboratory
18.22 Public health
18.99 Health sciences, other

Speech Pathology and Audiology
18.01 Audiolog  and speech patholog)

PSYCHOLOGY
801 Psychology

13.08 School psychology (not including Educational
Psychology)

17.0801 Art therapy
42 Psychology (including Educational Psychology)

SOCIAL SCIENCES
901

902

903

904

905

906

907

Agricultural Economics
01.0102 Agncultural  business and management
01.0103 Agricultural economics

Anthropology (Cultural and Social)
45.02 Anthropology
45.03 Archeology

Economics (except Agricuhural)
06.05 Business Economics
45.06 Economrcs

Geography
45.07 Geography

Htstory  and philosophy of science

Lmguistics
23.06 Linguishcs
42.13 Psycholinguistics

f’ohhcal  Science
44.01 Public affairs, general
44.03 lntcmatronal  public service
44.G-I Pubhc  admmistration
44.05 Pubhc  pohcy  studies
41.99 Pubhc  affairs, other
15.09 lntemahonal  affairs
45.10 Political sctence  and government

!%ciology
45.05 Demography
45.11 Sociology

Sociology and Anthropology

%tai  %cnccs,  not elsewhere classified
04.03 Cq, community, and regional planning
05 Area and ethnic studies
06.06 Human resources development
06.15 Orgaruzahonal  behavior
31.03 Parks and recreational management
43.01 Crmunal  fushce
44.02 Commumty  services
44.07 Social work
45.01 Social sciences, general
45.04 Criminology
45.12 Urban studies
45.99 Social scrences,  other
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